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A New Engineering 


The successful application of ball bearings where a few years 
ago they were out of question is due not altogether to the 
improvements in ball bearings. Together with these there 
has developed a definite branch of mechanical engineering. 


The old rule-of-thumb and hit-or-miss practices are very 
much out of date and utterly inexcusable. Long, patient years 
of study and investigation, and the accumulated experience in 
the ball bearing field have served to make quite positive and 
definite the knowledge of what may or may not be done. 
Capacities and limits are now very definitely known. 


We maintain a Service Engineering Department to make this 
special knowledge available for designing engineers. 
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Central-Station Heating in Detroit 


H. WALKER, 
This paper discusses the general problem of the utilization of the 

heat ordinarily discharged to the condensing water in a central elec- 

The 


for the purpose of heating buildings and the difficulties in the way 


tric generating station. impossibility of its complete utilization 


of even its partial utilization are pointed out, with particular refer- 


ence to conditions existing in Detroit. 


The development of the central heating svstem of the Detroit 


Edison Company is traced, showing how the use of exhaust steam for 
heating was abandoned in favor of live steam. The reasons why it is 
more commercially expedient under the existing local conditions to 


supply live steam to the heating system and to generate all electric 


current in the condensing stations, are also fully brought out. 


The latter part of the paper describes some interesting features of 


the central heating system in Detroit, such as the boiler plants, dis- 


tributing system, underground construction of pipes and tunnels, 
consumers’ installations and meters. Special mention is also made 
of the method of transmitting steam through feeders at high velocities 


and with large pressure drops. 


The complete paper concludes with a discussion of the advantages 
of central heating service and of the obstacles to its wider use li 
also points out the possibility of operating individual plants in com 
hination with the central plant 
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ur sed, b vecause of the impracticability of meter 
iter ar re ise Of the greater adaptability of steal ot 
rements ( erage lding e trend ‘rogress 1s 
toward the later. Further development of the business now hinges 
unly upon the possibility ot the establishment of the propel 
itionship between rates and the cost of service so as to insure 
dequate return upon invested eapital In mar instances 
tionship is not satisfactory at present, chiefly because the 
cost and the value of the service are not know: The eng 
ng practicability has been amply demonstrated; and that 
ere 1S a pronounced economic demand for the service is beyond 
he central heating business 1s closely allied with the electricity 
ply business and in most cities is earried on directly or indi 
by the electricity supply companies. The task of supplying 


demand for heating service falls quite naturally to the eleetri 


pany beeause of the partial similarity in the methods of pro 
on and distribution of the two commodities: and beeause thi 
tv to offer to its prospective customers both eleetme and 
ing service, with the consequent entire elimination of any sort 
power plant from the eustomer’s building, is of great advan 
ze to an electrie company doing business in a large eity. 
With Detroit Edison Company, Detroit, Micl 
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renerating wi may be considered as rroduc ( 
t vy supply and as such its C4 ) ‘ ‘ por 
Miuctior ele ‘ primary produ L hie 
iple ( itil ition « in\ V-produ " eS poss Die a 
el im ¢ or CXI1s or cal ‘ reaced Mi reove ¢ 
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fixed by unalterable climatie conditions. The use of electricity for 
lighting is also governed by natural elements. The demand for 
electricity for industrial use, which now constitutes a major frae- 
tion of the output of most central stations is not governed by 
these factors, and is the only kind of load whose characteristics 
could conceivably be adjusted to suit the requirements for exhaust 
heat and even this could probably not be done to any practicable 
extent. 

Another important obstacle to the full use of this by-product heat 
through the warming of buildings is due to the great development 
of the central electrie stations which in many industrial centers in 
the United States have so increased in size that the amount of 
exhaust heat which would be available as a by-product is greatly in 
excess of that which it would be commercially feasible to distribute 















100 | t + + | TAT 
ELECTRIC PLANTS me Ni i. 
ia Wil 
| - f ‘ 
ik ~~ F v ° | 
ia eT eS. 14 
iy ¥ 
v 
+ 
: | 
@ 
oO | 
® 
a 
= 
£ Ps | 
ro) 
STEAM-HEATING 
| PLANTS 
. — —--—- 
0 5 9 5 20 25 30 3 4“ w ¢ 
Weeks of The Year 
Fic. 2 Loap Curves or ELECTRIC AND STEAM-HEATING PLANTS 


for the heating of buildings. For example, in 1918, the central 
electrie-generating stations in Detroit produced approximately 
774,000,000 kw.-hr. of electricity. The exhaust steam which would 
have been available if discharged at pressures above atmosphere 
and which could have been utilized for heating, considering the 
winter months only, would have amounted to over 9,000,000,000 Ib. 
This is five times the quantity actually distributed in the existing 
central heating system of the city, which entirely covers the only 
portion of the city in which the heating load is sufficiently dense 
to render the laying of distribution mains commercially justifiable. 
For because of the great investment costs the distribution of heat 
by the medium of steam is feasible only in the districts of rela- 
tively great density of load, which, in most of our cities, comprise 
only the business district and the very best residence districts. 
Nor are the economies to be gained by using by-product heat sufli- 
cient to enlarge this area appreciably. The central heating busi- 
ness in the average American city could keep pace with the elee- 
tricity supply business only if the density of population were far 
greater than is compatible with present standards of living. 

Thus it is apparent that the exhaust heat from central electric 
stations ean at best be utilized for heating only during the times 
when heat is required and then only in so far as it can be com- 
mercially distributed. But there are certain obstacles which stand 
in the way of its utilization even to this extent—obstacles which 
arise primarily from the difficulty of transmitting steam over long 
distances. 


SysTeMs OF CENTRAL HEATING 


Assuming that a central heating load exists and is to be sup- 
plied by the electric company, there are in general three methods 
by which this can be done: 


1 The heating load can be served from a condensing generating 
station so designed that steam is available for heating at pressures 
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above atmosphere after partial expansion in the electric-generat 
ing units, the remainder of the steam used for current generation 
being fully expanded and condensed at high vacuum, 

2 Separate heating plants may be built in locations near the heat 
ing load and equipped with non-condensing units 
which will generate current only to the extent of the requirements 
for exhaust heating, the remainder of the electricity 
being produced in a condensing station. 

3 The heating may be supplied entirely with live steam 
from boiler plants located near the center of the heating load. 


fenerating 
steam for 


system 


It may so happen that the natural location for the main gener 
ating station serving a city is near the heating load, and if this 
is the ease, the first method is preferable. 
consideration of land values or of railroad connections requires 


Otten, however, a 


that the main condensing station be located at such a distance 
from the heating load as to preclude the possibility of transmit 
ting steam from it. This Detroit. The Delray 
plant and the Connors Creek plant, the two main generating 


is the ease in 
stations operated by The Detroit Edison Company, are respec 
A condensing 
plant, located on high-priced land near the heating district and 
with inconvenient railroad connections, or none, would be neces 


tively 344 and 415 miles from the heating district. 


sary if this first method were to be used. To such a plant, built 
for electricity supply and consequently, for reasons previously 
stated, burning more coal than a plant built solely for heating 
this matter of proper railroad facilities is particularly important. 
Here again enters the matter of the transmission of steam, for thi 
size of the pipes required to transmit a given quantity of steam 
over a given distance decreases as the density of the steam and 
the amount of pressure drop along the pipe increase. The most 


economical method from the standpoint of investment costs would 
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be to extract steam from the high-pressure stages of the turbine; 
but the amount of electricity which could be generated per pound 
of steam would then be reduced. 

In Detroit many of these conditions conspire to make the us 
of exhaust steam for heating unattractive. Generating 
exhausting into the heating mains were operated in one of t 
heating plants for several years, but this practice has since beet 
definitely abandoned and the heating system is now being su) 
plied with live steam. Current generation is limited to the out 
put of small house-service turbo-generators whose exhaust is 
utilized to heat the feedwater. The history of the central heating 
industry in Detroit is one of steady progress toward this method 
of live-steam operation. 
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LOPMENT OF CENTRAL HEATING IN Derrort 
1 
The immediate motive whieh, in 1903. led to the establishment 
j ol the central heating industry in Detroit was th« possibility of 
obtaining a high thermal efficis ney in the generation of eleetricity 
’ 








ough the utilization of the exhaust steam. The generating 
plant from which steam was first supplied for heating had pre 
ously discharged S exhaust to the atmosphere (ow r to the 
build this time, by The Detroit Edison Con pany, of a 
large condensing plant, the smaller plant, with several othe; 
would ive been shut down. but the possibility of selling th 
exhaust steam made it appear desirable to continue the genera 
, . ! 
tion of current there to the extent of the exhaust steam require 
ments Also, since the plant was loeated in a district s« rved wit 
rect current the los olved in converting an eani alent 
mount of alternating current received from th main plant to 
> dire current would bye ived for su curre is might be 
' nerated ther The plat vas ina li class residence district 
1 the eating servi ’ ed very popular. b the aectua 
overal econon ot the pliant was not i creat ha beer 
ticipated 
A vear ite! ‘ ! ruction OL a central heating plant wa 
pecur ) nes 0 the eity This second pro yer 
vas undertaken, not as a means of di posing ot exhau teal 
ut tor the express purpose of supplying e demand tor cer i 
eating service among the owners of downtow) buildings w 
vere or eri . ne own their plants and = purchasi 
( etri I ‘ ihe dow) v pla t wa ) per i! ly as a 
eat plar ad thoug FOVISION Was made tor electre gener 
, ! Tlie vere ! eT nstalled and thy ea mai were 
supphed stea rol e bollers through redueine ilves 
Wit ( eClopment e large e ensineg enerati S 
: ons e gene Ot current in the heatiy | Ss grew les 
nd less a “ e and when a third hye itin ar became nece 
’ ree Ise ¢ nereas lemand or ste eu ! Provisior 
i di r eleetric generators. The same practice is fo 
wed wher n 1916, the original exhaust-st« im plant was re 
nu al wher e stea distribution syster another eon 
LINN id been engaged in the venerat} of electricity 
re e distm ion of ¢ aust steam in the business aistri 
i urchased by The Detroj Edison Company the new plant 
whic vas buil } IS district was also designed as a 
‘ ! min ‘ I the I re combines (lis a) I SVstel s 
\ en! p>prive \ e steam rom thy ) ers roug 
Since t e no gene ng units exhaus ! the heat 
en e pre ire carried on it is not limited by considerations 
ack pre ire, Oy ose sections of the svsten ! riv suy 
ed xhaust s om 2 to 5 Ib. pressure e pressure 
maintained inves rom 5 to ld lI ind Deine nerease 
! ear to vear, towar e upper limit pert ed b ‘ 
th « e pipe Che pressure on the se ion origina 
esigned as a live-steay system is about 30 lb. Beeause of the 
reased macity of the distribution System at higher pressures, 
e to the reater density of the steam and the rreater allowable 
ressure drop, these higher distribution pressures are desirable 
e Steam 1s delivered to the network ot mains throug Corl 
ections made at the plants and also through feeders, from the 
ants which deliver steam to certain feeding points in the distri 


tion network, the method being similar to the feeder and mai 
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od emploved in electric distribution systems. 
REASONS FoR Usine Livi STEAM IN Detroit 
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system and the 
heating plants 
would he 


The underlying reasor 
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ange ot pols nvolving the ! ibar nment f exha 
team heating was made L916. w e rebuildine the Wil 
\venue heating plant, the original exhaust-steam plant. At this 
me the electr Cal load ! Detre is nereasing rapidly a 
several new turbine-venerato ! were bei purchased \t 
the Willis Avenue heatin< plant the existing and future exhaus 
steam requirements would have called for a venerating wi ‘ 
about 2000 kw. capacity. The unit purchased at ‘ me 7 
the Connors Creek plant was the 45,000-kw. | achine which ha 
since been put into service. Would the existence of en i en 
Crating units in the heating plants. aggre gr altogether pos 
sibly 4000 kw., actually reduce the 1 mber chines the 
Connors Creek plant at that time or at ay \ iture time ( 
latter were to increase in steps of Ss magnitude? Regardless 
ol theoretieal econside rations, as a matter of wt if actually we ild 
not have done so and it became « le rly evide) heretore that ar \ 
investment in generating units in the heat ng plants must be 
reckoned as additi mal investment and the cost o inv electricity 


generated by them must include the 


fixed Charges on 
ment and could not be credited with having 
The relatively insignificant 
system load which could be born | 


saved any investment 


elsewhere. the total 


proportion ot 


va unit in the Willis Avenue 
plant is strikingly illustrated in Fig. 3. 
The small size of the unit and its low load factor would make 
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these investment charges relatively high per kw-hr. generated. 
Kurthermore, wiile the chiet advantage of the heating plant 
generating units would he in their ability to avoid conversion 


losses by generating direct current required tor the downtown 


this advantage could not be completely made use of be 


cause of the lack of coordination between the heating and ele 
trical loads of that district, which would make necessary t 
convert some of the direet current back to alternating eurrent 
lor LNSINISSIO to some other distmet or else would reduee thu 


load taetor of the unit. 


subject the Willis 
Avenue eating plant 


example. tor it ad beer 


economic study of the 


offers a tavorable 
yperated as a generating plant and the distribution mains had been 


designed tor exha 


ist-steam pressures. Based on the perform- 


ance ot the old engine drivel een vel 


inits there would have 


erated about 6,000,000 kw-hr. per year. 


In accordance with the considerations whieh have been men 
tioned, the proposed turbo-generator installation should be 
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charged wit! its operating and eosts neluding, 


maintenance 


labor, supplies, 


It shou 


and on 1 


and the fuel equivalent of the energy produeed. 
ld also be charged with the fixed charges on the unit itselt 
Based on the fairly stabl: 


: 13 1 
le DULIdIng space occupied, 


prices existing in 1916, these items might be conserva 
disadvantage due t 


the 
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and electrical 


ated as follows, neglecting 


the lack of ¢ ordination between steam loads. 


Charges Against Generating Unit—-Operation and Maintenanes 
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Fixed Charges (Additional Items Only) 
2000-kw. turbo-generator at S15 per kw 
Installation and 


pipimeo.... 
Building and foundations.?2........... 


.S50,000 
LOO 
LO.000 


cost, 


wiring 


S44.000 
1.760 
- SOO 


Depreciation at 4 per 
Return on investment at 616 per cent 


tinst turbine $11.627 
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must o 


of generating an equivalent int of energy at the main plant, 


of transmitting it to the heatn plant distriet, and of converting 


it to direct eurrent. since these costs would be ineurred if the 


turbo-generator were not installed 


Che production cost Of electriée eu yenerated bv a eentral 


station consists of two parts, the demand or “readiness to serve” 


component and the “energy” component. The former may be 


defined as that portion of the total production cost whieh would 


he incurred if no electrieity were actually delivered, but if the 


plant were merely held in readiness to deliver the loads actually 


pressure up, tur 


and 


and 


words, with steam nes 


sustained, in other 


number ot boilers banke: 


auxiliaries in motion, a 


the operating crew on duty. The energy component may be 
considered as that part of the total cost which is directly pro 
portional to the amount of energy delivered, Although the exact 
separation of these components is impossible. the dist ection te 
tween them is none the less real and is one that is generally 
recognized. 

In the present case the heating-plant generating unit can be 
credited only with energy component, since it is not to be eor 
sidered as having reduced the size or number ot units in the ma 


generating plant. energy component may tairly be cor 


including 75 per cent of the tuel eost, 50 per 


side red as 


oft the cost ol 


maintenanee of plant equipment and that part ot! 


the labor sueh as may be cor 


eoal handling whiel 


depending upon the amount of eleetricity generated, and amour 


ing in this case to 9 per cent. 


The actual combined efficiency of transmission to the heat 


plant district and of conversion to direet current is appre 


mately 80 per cent, so that to deliver 6,000,000 kw-hr. of direct 
There 


current to the heating plant district 
7.500.000 kw-hr. 


Would De renerates 
at Connors Creek 


The eredit which can be allowed to the eating plat lor the 


current whieh it would generate would then be as 


uel $112 tons at S$2.3S SOTS6 
Wages ..... ORS 
Maintenances 617 


Total credit allowabl S1O.6SS 


410.088 


| Ss credit of 


$11,627 


compared wit ‘ arger fgure ‘ 


which is to be charged eating plant unit, 


thus indicates that the generating of current in the heating plant 
would not be justified. 

T foregoing st uly, however . msed onl upon eonditio: 
in the plant itself and no mention has been nade of the effec 
ipon the distribution system when exhaust steam is distribute 
It is common practice mm exhaust-steam svstems to earry a bac! 


these 


trom 2 to 15 lb. At 


and the 


pressure of pressures the sper 
rradiet 


volume of the steam is high allowable pressure 


throughout the svstem is very limited, making it 


stall mu large? 


necessary 
! pipes than is the ease wi ( te 
higher pressures 1s used and conseq iently increasing the 


ment. Whiule it is 


pressures up to 36 lb.. 


true that turbines have been bullt lor ex 


the electrical energy which ean be « 
tracted per pound of steam under such conditions is reduced ar 


the cost per kilowatt of turbine capacity is increased; furthermor 
in the method of feeder operation which is actually employed ar 


which nas proved ol inestimable Value, thie press ir 0 ct L1Vé 


to the feeders is mueh higher than this. 
The 


before the recent great advance in the price of coal. 


adopted in Detr 
The pr 


ent high price of coal makes exhaust-steam operation app 


method of live-steam operation was 


somewhat more favorable and it is of course coneeivable that a 
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ervics JEL Wes power pressure i! aistributior pr 
Steam is generated at a pressure of 130 Ib race This on Ene Pipe 1s so choser ae . 
, S ess ron 1 ; 
pressure th sen i l POVideE ! oOnsiderabls ressure ns “ : ie wal sta et te 
iTrops in the itvonr eeders as calculated for present cond gh : ” — Sia a “a 
ons. It n e raised to 160 lh. at some fnt ire date. The out one i Sage , — “Be 
fo0ing stean lines leave the plant hroug! a tunnel shaft = rie Spica Mises 2 = ‘ 
o! ne ( 1 ) in rue I 1 al Tis 
pressure a he center of distribution whi the teeder supp 
DIstTRIBI TION SYSTEM Phe pressul existing at this center of distributio iS record 
at the plant by a lone-distane: gage, electrically operati 
The popularity of the heating service in Detroit has led to its The velocity of e steam ow ll eeders at ! es 
development on an ext nsive seal The present distributior load is ve ry igh. Velocities as go it 75.000 per 
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been measured. This high velocity does not appear to be at all 
objectionable, however, there being no apparent erosion of the 
pipe and no hammer, or objectionable vibration. The fact 
the steam is in a superheated state because of the pressure drop 


+ 


that 


is an advantage in these respects. Feeders are constructed with 
long radius bends and where the connection is 


distributton mains the diameter of the pipe i 


to the 
s gradually increased 
by special taper fittings so as to reeonvert a portion of the 


made 


veloe 
t\ ead to statie pressure. 


A considerable pressure gradient is also allowed to take place 
the distribution mains as well as in the 


l feeders; 
relatively small, since the 


but this is 
upper limit is fixed by the allowable 
The more recently laid 


mains are capable of withstanding a working pressure of 125 Ib. 


working pressure of the older mains. 
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and the gradient in the mains ean therefore be increased at some 


future date. From a standpoint of safety, however, the desir- 
lb. on the 
connections to buildings is questionable until further de 


ability of carrying pressures in excess of about 50 
service 
velopment in pressure-reducing apparatus is made. 

This method of steam distribution is obviously an adaptation 
previously existing conditions and would doubtless be modified 
an entirely new system were being laid out. 


to 


UNDERGROUND CONSTRUCTION 


The distribution mains range in size from 20 in. 


near the sta- 
tions to 4 in. at the outskirts of the system. 


The original under- 
ground pipes were laid in a segmental wood casing bound with 
wire. This construction has been fairly successful under favor- 
able soil conditions, but the conerete conduit shown in Fig. 4 has 
been found to be superior in many respects and has been used 
exclusively for several years in all new construction. In this 
construction the pipe is insulated with a standard thickness of 
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pipe covering and surrounded with an envelope ot 


poured over a wooden form, leaving an air 


conerete 


space around the 

pipe. Proper underdrainage is of course essential. 
The longitudinal expansion and contraction of the pipe, du 
to changes in its temperature, are absorbed, in the earlier cor 
struction, by means of expansion fittings of the copper 


diaphragm type. In recent construction a ship jomt, consisting 


ot a brass sleeve, sliding in a packed gland, has been used. The 


ise of slip joints decreases somewhat the cost of the pipe line 
as they will absorb more travel and can be placed at wider inter 
vals than the diaphragm fitting. 

The underground mains have not been laid sulliciently long to 
permit of an aeecurate estimate of their life. The oldest lines 


laid in wood easing have now been in service 15 vears and, whil 


the easing in many places has deteriorated considerably, in othe: 
places It 18 In fairly good eondition. The conerete construetion, 
The 
only repairs or replacements which have been made to date have 


been made 


dating back 10 years, seems to have deteriorated very little 


necessary by external corrosion o1 
loeal 


years 


pipe arising from 


At 


and 30 


and 
hte of 20 


some outside such 
the 
vears tor the conerete construction would seem t ay 


Cause as a Water-pipe leak 
average lor 


wood-log construction 


servative estimate. Soil conditions in that 


part of Lhe 
the heating mains are laid are particularly favorable, 
very well drained. 

Manholes are 
100 ft.), 


located at intervals of about block (30 


to house the shp joints, valves, and bleeder traps. 
In the heart of t 


one @1ty 
to 


he business district the pipes are in tunnels, of 


which there are about 2 miles, lying from 25 to 40 below 


street level. In cross-section they are similar to a horseshoe and 
are built of brick, with concrete floors. (Fig. 5.) For the 
most part they are about 6 ft. height and 6 ft. wide. The 
tunnels are ventilated by suction tans which draw a small amount 


of air through them continuously and much larger amount 


when 
it becomes neeessary for men to work in the tunnels ‘ 
temperature ranges between 90 and 130 deg. fahr When two of 
more pipes are to be laid under a street in a congested district 


it has proved desirable to build a tunnel to avoid the ineor 


venience to the pubhe attendant upon tearing up the street, eith 


for the original construction work or for subsequent changes 
The tunnel permits of ready access to the pipes at any time, 
and since it is far below anv other structures, no obstructions 
are met with. Tunnel construction is exeeptionally simple in 
Detroit where the subsoil is a blue clay nearly impervious t 
water and well adapted to tunneling operations. The cost of 
tunnel construction is igh but the advantages gained are com 
pensatory. 
CONSUMERS’ INSTALLATIONS 

The consumer’s equipment includes, besides the usual radiators 
and piping, a pressure-reducing valve, which reduces the service 
pressure to the lower pressure required for heaving, and a trap 
whose function is to discharge the water of condensation fron 
the System. 

Any existing steam-heating system can be adapted for service 
by making a few minor changes. <A hot-water system ean be 
served with steam bv substituting for the fuel-burning water 
heater a surface heater in which the water in the svstem is heate 
by the steam. A hot-air system can be adapted to the use « 
steam by substituting steam coils for the furnace and using th 
same duct system, though this is rarely done. 

Economizer coils, utilizing the heat in the condensation, a 
recommended by the Company but not required. They at 


seldom installed in 


but the 
fit to make the necessary investment even though 
be In some buildings the co1 
densation is passed through a surface heater which preheat 
the water used for lavatory purposes, and this seems to be t! 
most satisfactory form of economizer for large buildings. 
The consumer’s installation is the least reliable factor in t! 
maintenance of uninterrupted and satisfactory service. Boil 
plants can be and are designed and operated so as to be extreme! 


any largest buildings as few cor 


Summers see 


demonstrated saving can made. 
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reliable A distnbution system, 


if properly laid out, with ample sisting ¢ 1 rectangular p vo com o 
capacity and duphieat feed routes, can be operated so that knife-edve or ba hearing partmer fill ate 
the steam supply to a building is practically never interrupted ind, whi Dp ‘ so as brit 
But the consumer's piping system and _ the special appliances compart 0 the filling p n 190) 
attached to it, operated by persons unfamiliar wit nechanieal vas «ke ed. consist of a < m < . « ' 
apparatus, are a frequent source of trouble. Tagging of the led and d el s ( rum be 
alves to indicate then proper operation, distribution of printe eig) ( 
ustructions and other educational measures are emplove wit ew of that de ) 

Varying success, and the service is on the whole mu mo revo La | ¢ ) 
reliable than that obtaimed Irom thy ordinary individua piant ic a) was orig ed r GOOG lb lar Rese 
A “trouble servic maintained day and night to insure imn ‘ preser ifiecatior 
diate attention to minor repairs and adjustments of consumer 
equipment. 
he re rular heating SeCNSOT eovers 5S month ot the we iT . . 
Thhous summer service tor cooking and water heat ss ipp! 4 The dal hy ¢ ,) eurve ’ P 
oa Tew consumers conver ntly loeates ( 00 yveather ! Sep mae ide ar n shane erent 4 
ember usual makes nec iry the commencemer oO ervice moderate weather steam j ed in many b ) { 
Dberore he eontrac date « October | It has, fact, beer ont it e morning. 1 : 1 decided eal 
cians n August Steam was original old to some exter with a steady decrease in load throughout the remainder of th 
or power purpose hut ! Serves ! now practs ¥ «ais day. On the very coldest davs, howeve r. the heat is used eo 
nued tinuously throughout the 24 hours. in most buildir 
daily load factor on sie h days of betwee n 85 and 95 per 
Mi ERS Chis Is illustrated I | o 7 The monthly sales Oo] stean ire 
very closely proportional to the difference between 70 deg 
\\ e exeeption of a number of calibrated stear ets user and the average outside temps rature The annua oar wtor 1 
n cook hxtures, the steam is sold entirely « L con sation about 35 per 
sis, the condensation flown yr trom the svsten t} rough a meter The load « irve ‘ ) ‘ coy 
d thenee to the Company's return line or to the sewer eneral characteristis { different tv} ) dit i 
ihe art of 1 eri condensation was comparative new markedly different 4d ! In I 8 ay ; 
e Company commenced operation ane iltho mia \ eurves ¢ ret ‘ re? 
‘ I Peer race is not ve reached ind probably the ease of the theater was caused b t t ) r { ( he 
ever W reac! the standards of reliab tv and eeuriw ot ! ~ en es ‘ ( 
ecll evel ! oubles experrencees re are] ! Ww le ‘ 1 , 
‘ Cu Du ere ire « ul lundamer ) cles mn the y ‘ ‘ ( 
se of exes e temper res, moisture, and di ire mate way Possib re procres ‘ g 
a the ies i! ‘ en ire limite \ end ‘ ‘ lis rate 
Thi t« . ‘ ay ot 1s ty ( ‘ ‘ ne ) 
ye % . =, > . ye ye * 
lire Engines and Effective Fire Fighting 
4 — & < A — p 
By CHARLES H. FOX, CINCINNATI, OHIO 
The importance of the fire engine and the methods employed in l’umps ot the piston type wer oused within, ar . ‘ 
fire fighting are frequently underestimated by both layman and en- early period fire hose was not plentiful (the best was e 
ineer, and this is due in no small part to the fact that the principles ade up of leather he pumps were therefore plac 
nvolved are not sufficiently understood. In_ this paper the author ne seene ot the fire Wate ircely co ever \ ha . 
resents the essentials of effective fire fighting and shows the im- passing Ot fire pails, was poures nto the engine trough. where it 
wrtant relation thereto of the fire engine. was picked up by the pumps and foree rough t] ea hos 
{ brief historical sketch of the development ot thre fire engine ts al d onward to bet rown on the fire Somewh er nag 
rst given, and performances and methods of rating fire engines, as customary to equip these hand engines with a no a = te 
itlined by the National Board of Fire Underwriters, are next pre- on hose, so that water could be drawn dire ro} sterne « 
ented. The paper concludes with a discussion of the losses in fire wells, but the wooden tub or reservoir alwavs remait , , 
se and the design of nozzle areas, iwteristice teature ot thess old time 1 chines 
(\ TEAM power was not successfully applied to tire engines | Sreax ] ee 
‘5 until the beginning of the year 1853. Up to that time the 
. so-called “ hand engines ” were used exclusively, and it should Karly in January 1853, Mr. A. B. Latta suceess{ illv tested his 
» be understood that at that time the present-day system new steam-driven fire engine Mr. Latta was a citizen of ¢ 
water works was still in its infanev and therefore the chiet cinnati, and, although his pioneer effort resulted in the production 


vendence tor a supply ot water was upon methods of storage 


ogue before mains came into general 
of that day 


tangular wooden box suitably mounted on four low wheels. 


water 


use, 


(he conventional hand fire engine comprised a 


President Ahrens-Fox Fire Engine Co Mem.Am.Soc.M.E 
presentation at the Spring Meeting, Detroit, Mich... June 16 to 19 
%, of THE AMERICAN Society OF MECHANICAL ENGINEERS. Contributed 


ie Cincinnati Section The paper is here printed in abstract form and 
nee copies of the complete paper may be obtained gratis upon applica 
All papers are subject to revision 
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of an extremely heavy machine, the engine was 1 
Ross. 


beginning of a new epoch in fire fighting. 


ure! 


} 
) é 


the 


ased 
city and known as the Jo¢ This first steamer marked 

The real basie element of Latta’s invention was embraced chiefly 
in a quick-steaming water-tube boiler. dependent entirely upon a 
forced circulation of the steam-generating 
The fire pumps were of an ordinary piston type. They were laid 
horizontally and oceupied positions forward on opposite sides of 


water through coils 


the machine. Two steam cylinders, in alignment with the pumps, 
were placed so that the pump rods extended to the steam pistons ; 
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while the steam piston rods, passing through the rear cylinucs 
heads, were each coupled to a erosshead and by the use of con- 
necting rods motion was communicated to the two rear wheels of 
the engine. This arrangement obviously provided means for pro- 
As a matter of fact, 
similar model were 


wheels could be dis- 


pelling the apparatus under its own power. 
J of 


however, the Ross and later engines of 


always drawn by horses, as the rear driving 


connected trom the engine and the pumping mechanism by means 


of clutches. 

Mr. Miles Greenwood, another of Cincinnati's publie-spirited 
citizens and prominent as a manufacturer, was at that time greatly 
interested in fire-department affairs. 


Ol anvtl ing W nieh 


He was a staunch advocate 
would improve conditions, and to further his 
he took personal charge and became chief of the 
th the result that, within three months following 
the installation of the Joe Ross engine, the fire-tighting forees were 


unseilhsh aims 

departme? t, 

completely reorganized under his leadership and the first paid 
The 


year 1853, theretore, also marks the beginning of the present paid 


fire departme was inaugurated in the eity of Cineimnati. 
system, and which has since been extended and generally applied 
to all large tire departments. 

Latta’s 


vear 


second steam fire engine was built and installed in the 
1853. The purchase of this machine was made possible by 
popular subseription, and the engine was named and long known 
lati as the Citizens’ Gift. 
new industr 


1) hv) | 
ne mllide 


in Cinein From the begnning, Latta’s 
did not result in a monopoly, for rival steam fire- 
s were soon in the field. further 
which followed, it seems proper to refer briefly to 


en: Before tracing the 


development 


the salient factors associated with fire streams and the fire engine. 


ESSENTIALS OF EFFECTIVE FIRE FIGHTING 


rst be stated that many of the methods employed by 
fire departments are not properly appreciated, either by the lay- 


man or the engineer. The tmportance of the fire engine is fre- 
quently underestimated and the possibilities of averting disaster 
are also undervalued, this being due in no small part to the fact 
that the principles involved are not sufficiently understood. 


is theretore need tor 


There 


greater knowledge of fire prevention and 
fire fighting 


When fire must be 
ter 1S expelled from the nozzle at an appropriate 


fought, fire streams can be effective only 
In other words, unless enough of the initial pressure avail 
able for starting the flow through the hose survives at a point im 
jet 
The characteristics of a fire stream 


mediately back ot the nozzle orifice, the resulting will not 


measure up to its mission. 


good, bad or indifferent—are directly dependent upon the velocity 
of the jet. and obviously the velocity is proportionate to the sut 
mentioned. For the best results the flow may 
be too slow, while on the other hand disappointment will follow 


when the velocity of discharge goes beyond what might be termed 


viving pressure isT 


the maximum economical limits of nozzle pressure. 
It can be 


discharges at much beyond 100 Ib. pressure, and the proper remedy 


shown that little is to be gained by foreing nozzle 


when only such high pressures are available is to substitute a 


nozzie Ot targer vore. 


On the other hand, if the jet seems to lag, 
it is an indication that the surviving pressure is not high enough 
to afford the velocity ol 


required discharge, and under these cir- 


cumstances if the initial hvdrant or pump pressure is already at 
its hiches nossible point, or if if is also impossible to augment 
the volume of water passing, then the proper remedy is to substi- 


tute a nozzle having a smaller bore. 
It mav be of i 


of nozzle discharge pressures is not large between a stream of 
I the the 


terest in this connection to note that the range 


inferior reach and swiftest jet within economical power 


limit. While it is true that larger nozzles will “carry” farther 
at the same 1 elocity than nozzles of smaller bore, vet for practical 
purposes it will be found that the most efficient fire streams are 


develope under the following conditions: 


A jet issuing 


(about 25 Ib. 
pressure Above 60 ft. 
per sec. the jet stiffens, and as the velocity of flow increases the 
stream becomes the more effective. However, when the flow at- 
tains a speed of approximately 120 ft. per sec., with a correspond- 


at a velocity under 60 ft. per see. 


would not he eonsidered a good stream. 
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ing discharge pressure of nearly 100 lb. per sq. in., a point is 
reached where additional forcing fails to contribute much in the 
way ot added distance. 


I iIrRE-ENGINE PERFORMANCI 


The function of a tire engine is either to draw water from any 
basin or other conveniently located source, or, when fire hydrants 
are available to make up the pressure which is seldom high enough 
in ordinary water mains to serve for effective fire service. In 
fighting fire, it is not uncommon to elevate the nozzle far above 
the source of the water supply. This procedure, of course, in 
volves loss of torcing pressure, which is in proportion to the 
head of 


static 


the column. The greatest power-absorbing medium bi 
tween the souree of supply and the point of discharge is the fire 
hose. It may also be said that here is involved the point which is 
least understood in the subject of hydraulics as applied to fire 
fighting practice. 

Fire-engine pump pressures must necessarily be 
limits compatible with the the 


working pressures are maintained at upward of 250 lb. there is 


, 
Kept within 


strength of fire hose, and when 


always considerable risk, because the average fire department is 


hose 


modern tire engines are capable ot 


not always supplied with whieh will safely withstand the 


high pressures which develop 
ing. The mitial pressure as indicated at the pumps drops off 
steadily toward the point of discharge, and it should be well un 
the frie 


flow through the hose is finally manifested as vel 


derstood that all pressure which is not thus absorbed by 
the 


at the nozzle 


tion of 


MIL 


orinee. less the several tac 


that enter 
the 


Henee, ul 


ors 


are considered together it cannot possibly follow that hest 


results will be attained. 

The preceding paragraph expresses the gist of fire 
formance, and the variable features always 
work may be definitely stated as follows: 


The number of U.S 


engine per 


with the 


associated 
Pumping Capacity: gallons discharged per 
minute 

a At 120 lb. 

b At 200 Ib. 
e At 250 Ib \ 
Water Supply: 
d If at 
distance of 
elf at hydrant 

tered whet 
Not! 


Is no 


pressure registered at pump 


The source and adequacy of the supply 


dratt—height of lift represented by the 
water surtace below eenter ot 


indicated by 


pump intake 
capacity as pressure regis 
water is flowing. 

High statie pressure, as indicated when hydra 


flowing, is no index to its capacity to dischare 


any required volume 


The Layout: Conditions affecting the discharge are 
f Size character of the 


q Number ot 


fire hose 


and 


hose line S in use 


h Lengths ol ose stretched between er rine and nozzle 
i Number of streams played 
j Bore and style of nozzles used 
ih Elevation at the point of disc harge 
During a long period manufacturers of fire engines were 


restricted as to the ratings which they assignec to their machir 


and when “ gallons per minute” were given, no definite dischar 


pressures were associated with the expressed pumping capac 
In pumping tests, 
verified, with the result that comparisons of fire-engine perfor 


the actual discharge was seldom checked 
guess than of aecurate determmati 
the 
largely due to the exacting supervision initiated and persisten' 
pursued under the auspices of the National Board of Fire Und 


writers. 


ance were more a matter ol 


This condition, however, no longer obtains, and change 


A corps of expert engineers is constantly in the field 
the purpose of investigating and keeping in touch with the 
fighting situation in all cities, and pursuant to this poliey of 
insurance interests, it is now generally known what may be 
pected of fire engines when new and in prime condition, 
periodical inspections disclose weaknesses subsequently develo; 
in service. 

According to the standards formulated by the National Bo 
of Fire Underwriters in addition to the normal rating of a 


engine, expressed in gallons per minute, there must also be si 
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client power to « xpel the 


rated volume ot 


of not less than 120 lb. per sq. in. Inasm 


situations may demand 
also be so related to the 
sures can be realized 
manded, “as tollows 

| arged bv the pumps al 


itv at 250 |b. pressure 


discharge 


ich, hows 


ugher initial pressures, tl 


ME 


at 


ver 


CHAN 


a pre 


» as Ce 


ic pumps 


attending power plant that } 


ugher 


(heretore further q lalifications ar 


?O0 Tb. pressur¢ 


Furthermore, fire 


ana One 


One-half the rated eapacity should be 


engines snouid bi 


limited to 2ov lb pressure, tor the fire ce partn e! 


cities are contronted with the so-called “ sky-scrapers,”’ 


water must be toreed to 


static head alone great 


their upper fl 


lowers the effec 


However. when the power of an engin 


ioors, Tt ‘ ove 


is fully 


‘ ressu 


ICAL 


“sure 


rtain 
must 


pres 
e de- 


dis 


ing water to extinguish fire in a loftv building the work and the 
consequent I ns al perteetly legitimate On the other hane 
wii pressures 1 I n exeess of 250 |b. are emploved mp to 
overcome resistance vlich could be reduced by a more ( rel 
se of hose and nozzles, then the work evider represents not 
‘ powel Iso ver mad practices 
| | ae 

\ gor ee! ol fo observe 1s ! nou 
be acco dw tl st expenditure of tore d rT 
here oe ‘ ! many hremen ! ‘ t » ie OV 
( | ! \\ Po cu iM : ‘ r\ i 
‘4 iil 1) 

L he ie diameter e hose ordinar Se B 2 ! 
Cotton-jacketed, rubbe | hose is the mo ol m kind an 
engths « 4) f en ength constitut 1 section re the 
recognizes re 1 hie onventional Way Ol expressing It oO! 
ioss, Or the loss pre ire when water is tlow ¢ throug e nos 
sin terms ot pounds per square inch tor au length of LOO 
reany gy e of flo ted in gallons per nuts This drop 
m pressure « o-4 ed triction loss varies somew! qualit 
or make-up ot the host irving diameters and the tact that so 
makes of hose present a smoother waterway than others ar 30 
eauses whieh prevent formulating a coethee which ean be ap 
phed to a nds ot re hose and by w | eto St 

be predetermined with precision 

| eretore sllow 7 thre orecvolng ( ‘ h all 

le ‘ ne tort ru ‘ oss n fire hos muld b wee e¢ 

is close approxin ~ rn uu practi results 

a e ‘ ree lLlowever, wit! he range ot velocities 
nd the lengths ot hos narily enco eres u il servis 
t is been found tl or water tlowm hrou LOO oO 
ive rood qu z rubbe lined ind cotte Kee ‘ ys 
he fr ) iho 14 lh. wher ‘ eo ow 
repres 20 aL \ecepting this appro oO sa 
a mus so be kept in mind that the fri oss Increases 

rect proporti o the length of the hose: hen oO n 
0 v (250 n.) through 200 Ss 
‘ e} ‘ ited tor 100 tt 
( ‘ ( il e rate of flow oO ( 
re intriea he ction loss inereasing mort pro 

irtion to the sq the tlow. Therefore, oss r 100 

s 14 lb. when 25t are flowing, it will be Lite rreet to 
me tl ‘ equire nearly 2 2, or four es as 

( 1r’é “ft hy ‘ har@e 500 ral ro 10 ] 

rough BOO Stated as a formula. 

] O.O0023G 
re ] ( oss per 100 tt. of 2 ! rubber-lined 
ol ‘ ‘ ( se of good quality, and G is the flow in 
S te | esults obtained b <Ing Ss approxi- 
ite forn r osely with those in the tables compiled by 

[r. John R. Freeman, which appear in Fire Stream Tables, issued 

( Inspec Dep ent ot the Associated 2 ry M tu: 
re Insuranee Companies, Boston, Mass. 
he red book, Fire Engine Tests and Fire Stream Tables, pub 
ed by the National Board of Fire Underwriters. New York, 
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in which ZL represent 


volume flowing in ga 


precision 18s always ili 
be expected to work « 
ily be solved mentally 


tirely unnecessary in 


. ow 
that fire engines could be s 
with nozzles compatible w 
so that the efficiene. e! 
would be more frequent] I 
A close approximatior 
eorrect and definite line o 
wuess or no tem at a 
of apparent! tri 
prisingly, and the rea 
mental cana oO Ul ( 
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! Ss wil rhe pal 
wete! 
nterioc« ' or 
i the press 
} The oO ‘ ‘ 
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ot ordainar machine-shop 
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nerements wl e} ne! se] 
{ more log syste 
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ce Ww th this meth \ 
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gs 25, 50, 75, 100, 125 0), 
1 riveES hese proposed ¢ 
Streams, Report of 1 ns 
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RETURN OF THE ELEVENTH 
ENGINEERS 


Aprer 22 months of service over seas the famous Eleventh Regi 


THE 


ment of Engineers, which made a glorious record at Cambrai, 
returned to America, and on April 30 marched down Fitth Ave 
Col. Wm. Barelay Pan 
sons and his staff, accompanied by Lt. Col. William T. Chevalier, 


nue in final review, 1300 men strong. 


headed the parade and the regiment was reviewed by Governor 
Smith, Mayor Hylan and other prominent men. Following the 
parade a dinner was tendered by the Military Engmeering Com 
mittee and thus was brought to a fitting close the career of the 
Eleventh Engineers in the Great War. 

This is the regiment which was reeruited by the Military En 
vineering Committee of the Engineers’ Club of New York, with 
which in this effort the National Societies of Civil, Mechanical, 
Mining and Eleetrical Engineers codperated. Recruiting began 
before war was declared, for the purpose of forming a reserve 
regiment of engineers, and the Eleventh Engineers proved to be 
the first step toward the organization of the National Army. 

The deeds of the Eleventh Engineers have been tollowed with 
the greatest interest by engineers throughout the country and the 
following abstract of a reeent article in the New York Evening 
Post by Col. Wm. Barclay Parsons gives a briet history of “ the 
Fighting Engineers.” 

Sailing on the Carpathia from “ an Atlantic port” in the middle ot 
July, the regiment arrived at Plymouth and was promptly ordered to 

camp at Borden, in the Aldershot district. On July 18, it was re 
viewed by King George, having the honor of being the first American 
unit to be reviewed by a King of England. 

Our training at Borden began in the use of gas masks, but before 
the instruction was completed we were ordered to the continent, arriv 
ing at Boulogne the evening of August 7. From there we were ordered 
to Audruicq and finished our instruction in the gas school at Calais. 
We were then ordered south to Plateau, in the valley of the Somme, 
northeast of Peronne and to our regiment was assigned the task of 
getting the railroads there in improved physical condition, building 
sidetracks. which were intended later to receive fleets of tanks, and 
also to prepare for the reconstruction and maintenance of the Nord 
railroad from Peronne to Cambrai. All the territory had been in 
German hands but had been abandoned in the retirement of February 
and March, 1917, following the battle of the Somme, in the summer 
and fall of 1916. 

When the Germans retired they had destroyed this road, blowing up 
bridges and removing the rails and ties. Part of the line to be re- 
constructed was in advance of the British guns; part of it was in 
view of the German first line trenches. It was imperative, however, 
that our labor attract no attention from the enemy. The work was 
done in scattered pieces—first in one spot and then another—and 
sometimes we worked at night. 

While engaged in this work two of our men were wounded—Ser 
geant M. J. Calderwood and Private Brannigan. These men were the 
first American sodiers to be wounded in an engagement in France. 

On our arrival at Peronne we were assigned to the British Third 
Army under General Byng. By the end of October we knew an attack 
was planned on Cambrai. This attack was not to be preceded by 
heavy artillery fire. according to past custom, but instead, there was 
to be a surprise advance by the fleets of tanks, which had been un- 
loaded on the sidings the bovs of the Eleventh had constructed. 

Two weeks before the battle all conditions favored the British. Th: 
country was completely shut in every night by a dense fog, making 
it impossible for the enemy to detect our movements. All through the 
night the British moved forward with troops, guns, ammunition, and 
tanks. All was quiet in the daytime and the German aviators could 
find nothing. 

The battle began on November 20. Six-thirty was the zero hour. 
The attack was successful beyond expectations. The Germans were 
completely surprised. ty two o'clock on the same afternoon I per 
sonally was a mile and a half beyond the Hindenburg line. That 
night the attack had progressed sufficiently for our men to begin lav- 
ing track on the roadbed they had already constructed. The Germans 
had abandoned their railhead and when the Americans laid rails up 
to the beginning of the German road there was connection between 
Paris and Berlin for the first time since 1914. 

The British advance continued until November 22. when a heavy 
artillery duel took the place of infantry action. The British had 
gained 6 miles, had captured 11,000 prisoners, and had inflicted heavy 
casualties with slight losses to their own forces. : 

On the morning of the 30th the Germans began their celebrated 
counterattack. It was concentrated at two points, Moevres on the 
north and Gouzeaucourt on the south. The northern attack failed. 
but at Gouzeaucourt the British line was lightly held, and the Ger- 
mans, acting as the British had previously without preliminary artil- 
lery warning, broke through in great masses. 

Our men, suddenly surprised at their work. were without arms. The 
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llurriedly 
a miscellaneous force was gathered to stem the advance. Seizing picks, 
shovels, the few rifles they could find—anything—the Americans 
joined what British infantry was available. ‘The defence soon took 
the form of hand-to-hand flighting, the Americans and British battling 
desperately to halt the Germans, greatly superior in numbers, Whil 


gray-clad German forces were seen rushing up the road. 


our resistance was not sufficiently powerful to stop the Germans, It 
did delay them and enabled the British to reconstitute the holding line 

We suffered heavily in killed, wounded and prisoners. It was thi 
first real fight of the war in which American forces had taken part 
The fighting continued severely all day. At night the British held and 
the Americans took positions in the back-line trenches in case the 
Germans renewed their offensive. Finally the British straightened 
their lines by giving up part of the territory they had gained and 
leaving our rail connection in German hands. 

At the end of January, 1918S, we were withdrawn and ordered 
report for duty in central France in the construction of railway lines 
and yards. On March 21 the big German offensive began. ‘Th: 
Allies realized it was a really dangerous attack, aiming to break 
through to the Channel ports and sever the British and French 
armies. The British asked General Pershing for two regiments of 
engineers. ‘The 11th was the first to be selected 

On our arrival in the northern sector we were assigned to the First 
British Army under General Horne. Our first duty was to build 
trenches and other defence works just behind Arras, the British hav 
ing laid out a very complete series of trenches, one behind the othe 
realizing that a further German advance would seriously cripple the 


lines of communication The British program was to hold at what 
ever cost. 

After a month we were moved further north, just south of Bethune 
to engage in the same kind of work During the two months we wet 
there we built about 36 miles of complete trenches, 6 ft. deep, with 
fire-steps. machine gun posts, dugouts, tunnels, drains, and all ot! 
details of trench construction. We also put in place bout 7 on 
of heavy wire entanglements. 

We were kept in this section until the middle of June, but the Get 
mans failed to renew their offensive Then we were moved soutl 
again. One battalion was posted below Chateau-Thierry to build 
ammunition dump. ‘The other half of the regiment was sent east 


Issoudon for the same purpose 
At the end of August we were ordered to report to the chief 
gineer of the First Army to make reconnaissance for changing a mete 


gage railroad into a standard-gage line and for strengthening the 
bridges so they could bear heavier traffic This line was just soutl 


of St. Mihiel, running from Commercy through the French lines, acros 
No Man’s Land to the German lines east of St. Mihiel. and north t 
near Verdun. So the regiment proceeded to Commer As in the 
Somme country in the previous year, we began working in st! 
groups so as to attract the least attention. The line was rebuilt, 
lorving up the American advance with both ammunition and food 

On September 24 orders were received for half of the regiment. wit! 
headquarters, to go north and build a new railroad line down the val 
ley of the Aire, through points which were then well behind the old 
German lines, the work to begin immediately following the opening 
the attack. This attack is known as the Battle of the Argonne. Later 


as the movement developed, more of the regiment was ordered to pat 
ticipate, being located north of Verdun. In this district we remained 
improving communications which would facilitate further Allied 
vances, until the armistice was signed. 

Before the Eleventh Engineers left France the general staff auth 


ized the placing of five silver bands on the staff of the regiment 
colors, denoting as many major engagements, as follows: Cambr 
offensive, Nov. 20-24, 1917: Cambrai defensive. Nov. 30-Dee. 3. 1917 
St. Mihiel offensive, Sept. 12-16, 1918: Toul sector. Sept. 25-Nov. 11 
ISIS; Meuse-Argonne offensive, Sept. 26-No 11, 1918 


Value of Government-Owned Machine Tools 


Referring to the note in the April issue of Mecnanv 
ENGINEERING regarding Proposals for Technical Institutions t: 
Obtain Government-Owned Machinery, in whieh through 
typographical error it was stated that there are 
$2,000,000 worth of these machines throughout the country, 


probab!| 


member writes as follows: 


At the Rifle Piant of the Midvale Steel and Ordnance Compa 
Eddystone, Pa., there were 11,000 machine tools which were govert 
ment-owned, snd placing the extremely low vuluation of S500 yp. 
machine it will be readily seen that there was more than $5,000.00 
worth of machine tools at this plant alone. 

The American Brahe Shoe and Foundry Company was given m« 
than $8,000,000 for its plant at Erie, Pa. Altogether there we 
approximately 300 plants which were Government-aided with 
creased facilities and it is doubtful if any of these plants receiv: 
less than from two to three hundred thousand and many of them we! 
into a million or several millions of dollars. This estimate appli 
only to army ordnance. 

A rough estimate of the amount expended for machine tools 
provide inereased facilities for Government contractors is abo 
$250,000,000, 














And Particulars Regarding a New 
Supporting 
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In this paper the author first describes at some length the various 
types of mechanical and hydraulic lifts that have been developed for 
use in canal locks. He then gives particulars regarding a new type 
of lift in which the points of support of two counterbalancing loads 
are so interconnected that the movements of the supporting elements 
of the structure are synchronized and it is made impossible for the 
supports to get out of level. The advantages of this scheme and its 
adaptation to freight-car lifts, lifts for launching and dry-dockine, 


and lift bridges, as well as to canal-lock lifts, are also brought out. 


ANY types of mechanical litts or elevators for lifting 
vessels over elevations have been proposed and built 
In the course of the development ol waterways. low 
er, the orginal principle involved in the masonry lock 1 
ented by Leonardo da Vine still holds its super rity Hains 
wcause efforts to develop mechanical lifts have vile o kee 
prike with the mereasing size of vessels to be transported 
The inelined railway at | y he load up nd ove ele i 
ons by cable served its LLP parse to a certain extent, ! 
irlv davs « canal develo el but ul its apparent limitations 


k on wheels was built in 1874 on the Chesapeake 








ind Oluo Car il, to he ruled pa trie ne wb means o cables 
| eounterwel ts t) ‘ } s practi pplication 
Fic. 1 Ws oROoUGH Hyprattic-Lirr Lock, Trenr CANAI 
In the same vear, 1874, Edwin Clark, an English engineet 


hvdrauhe litt lock. This 


provided means for trans 


ented and built the first balanced 
ructure, built at Anderton, |] 


“ngland, 


rring vessels between levels of the eanal on sinvle plunger 
Clark and his associates later built balanced lifts at La 
ouviére, Belgium, and Les Fontinettes, Franee, having a lift of 
) ft., the lock chambers being 140 tt. long and 19 ft. wide with 
navigable depth of 7 ft. 10 in. He also proposed to use this 


rineiple for transferring trains of freight ears between different 
els, but did not put the idea into practical use 
CANAL Lirt DEVELOPED IN GERMANY 


In 


Germany much work has been done in developing mechani- 


Bureau of Steam Engineering, Navy Dept. Mem.Am.Soc.M.E 


Asso 


rr presentation at the Spring Meeting, Detroit, Mich., June 16 to 19. 
9, of THe AMERICAN Sociery MECHANICAL ENGINEERS. The paper 
ere printed in abstract form and advance copies of the complete paper 

be obtained gratis upon application All subject to 
10n,. 
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Mechanical Lifts—Past and Present 


Method in Which 


Are Synchronized 


the Movements of the 


N. R., WASHINGTON, D. ¢ 


Hotiman, a German engineer, invented and | 


cal lift locks 


a floating lock SUpPperted o1 tanks; and later, in the Dortn 


and Kms Canal, locks were built on this principle, having a lift 


‘OF ‘ , | | ‘ 
OS.) Tt. The loek chamber was bu | in 


ll Lhe shape ot a box 
end gates 229.6 ft. long, 28.2 ft. wide and 8.2 ft. deep, supported 
on five steel eyvlinders o1 anks The weight of the struct 
and water load was supportee vy the buovanev of these tar 


which floated in wells 30.17 ft. in diameter. The ] 


iit is made 


15 min. by four large 





approximately ee serews operated by 150-hy 
motors. ‘This installation, while larger than any mechanical 
pre viously built, fails to take ad antage of the counterbalanein: 
effect that obtains in the balanced lifts built by Clark Chis 
necessitates a considerable expenditure of energy in overeomins 
the attraction « vravitVv whiel is, of course, unnecessar 
anv form ot balanced lift 
hig. 20 ONE or THE PLUNGERS oF THE PeTERROROUGH Lock 
The firm of Hoppe in Berlin has made a study of the appli 
cation of a multiple of hydraulie plungers for operating laree 


lifts, but found an insurmountable difficulty in maintaining th 
perfectly uniform and synchronous movement of a number o 
plungers whieh Is absolutely necessary wien handl y loads 


vreater than ean be earried on one plunger, 


Trent Canau Lier Locks 
The largest and most successful example of the application 
of the balanced hydraulie lift was built in 1905 in Canada 


wil 


' 


; 
PULLY 


; 
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the Trent Canal at Peterborough.’ ‘This lock, shown in Fig. 1, 
together with the similar one at Kirktield on the Trent Canal, 


been in suecesstul operation since put into commission and 


has 
has various over t 
total 
Par ama (4 


economic 
litt ot 
al al 


advantages 
It. 
locks—has } 


he masonry type of lock. 
height of the lift the 
in the 614 


65 over twice the of 


een made record time of 


min., the average time necessary to pass a vessel being from 10 to 

12 min. Since only a comparatively small amount of water is used 

in making a lockage. most ot the normal tlow through the canal 

is available tor water power, some of which is used for oper 
ng auxiharv pumps and lighting. 

Che lock at Peterborough consists of two steel boxes 140 ft. 
long, 33 ft. wide and earrying 10 ft. of water, each supported 
on its centrally located plunger 715 ft. in diameter with a 65-1. 
stroke. (Pig. 2). The cylinders or presses into which the 
plungers extend are connected by a 12-in. pipe with a gate 
alve, so that with one box with its water load at the upper 

















evel and the other at the lower level of the canal, by opening 
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BARGE CANAI 


cham 


he Va t it cross-connection the position ol the lock 

Ss 1s inged and the lockage made. 

lhe stroke of the pl ingers has been set so that the box at the 
ipper level stops with the water level in the box about four 
nches below the water level in the canal, and takes on this 
additional water load. This excess load, amounting to about 50 
tons, when taken into the upper lock acts as a surcharge to 
overcome friction and gravity and bring the upper lock down 


and the 


VW en it 


lower one 


up. 
1s desired level] 


respective positions at 
plunger, the 


to the 
the end 
clearance between the end o 


boat 


to t 


1’ 
ill 


ranster a trom one 


boxes being then 


} 
it 


+ + 7 } 
oO! e stroke ot tne 


each box and canal is first closed by inflating an air hose laid 
down the sid walls and across thé sill. Then this clearances 
space is filled through wicket gates in the end gates of the lock 


The clearance having filled and wate 


eanal and lock having been equalized, the end gates 


space peel 
levels in 


which are hinged across the sill of lock and canal are folded 
down, making a continuous stretch of water from the canal 
to lock. Then the vessel is moved into the lock, displacing its 
own weight of water, of course, so that the load is constant. 
regardless of the siz of the vessel. After the entrance of a 
vesse] into one or hoth ot the locks the end gates are closed, 

This lift has been fully described and illustrated in the Scientific 
imerican, July 7, 1906, the Engineering Record. March 30, 1907, and 


ther engineering publications 
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the clearance space emptied, and the eross-connection valve 
gradually opened, allowing the upper box to come down and 
foreing the lower one up. 

While this installation of balanced lifts has proved to be 
economical in first cost, operation, time and « titv of water 


| the locks are not large enough to 


Kare, 


required to make a loc 


accomu odate Vesst ls ol 


carezo barges o ery vrea cupacitly. 
lt was found, however, that the size and load to be handled 
were about as extensive as could be supported on the cantilever 


structure of the box over one plunger. Also, the total weight 


ot one lock e amber, plunger and wate one. W is i 


neighborhood of 1900 tons, was about the maximum that could 
be safely supported on the masonry foundation for the evlinde: 
castings. 

For these reasons, and because no selec is Db tound tor 
sately supporting the load on more than one plunger, no bal 
aneed lift has ever been b It « vreate S1Z¢ i! e one t 
Peterborough. 

Proposep Lirr Locks ror N. Y. StaTe BarGe Canal 


A vert k was proposed tor Canal at 


Lockport, N. , where a siete Mechanica ltt 


; } } 
Ieal il low 


was to 


take thi plac ot a double hieht ot ison! locks ther 
sedi LO Overcome al abrupt chang nh elevation OL 00 I 
ihe design é¢alled tor a steel box 225 oO ) it. wide, 
ind deep, which was to be supporte »y SS link-ar 
’ pin chain cables attached to tloor uns and running up 
and over sheave pulleys and dow o 1000 tons of cas 
—_ iron counterweights The s ere t 
carried by steel shai'ts supporte oO h side, 1 
permane! structure built at exc na 
ovemel! oft the loa: Vas to De ul 
ye Olt Drakes on the shatts 
At Cohoes, on the New York S e Bar (anal 
installation of a mechanteal litt lo Wi seriously 
sidered, and a board of engi estig ed an 
vorted on three different designs Here. u he place 
16 masonry locks, it was proposed to insta a pi 
balanced litts to overcome an ¢ ato ot about 120 
hie speciheations called tor two cou roa ng 1 
310 ft. long, 28 tt. wide, and 12 tt. deep, each eay 
of tloatinge two vessels of 1000 tons cap lhe t 
designs considered proposed to make use of three diff 
ent supporting mediums; air, sets of cables, and |} 
draulically ope rated plungers. 

Li up pe rted Lifts. | thie pneumat desig ; wero 
the steel box, or lock and water load, was to be dircet]y Sup} 
on the elastic cushion of air maintained under the load 
aving the steel sides of the box extend downward belo 
surface of water maintained inside a large reetangular eais 
built in the canal. See Fig. 3. 

The two similar structures, either in tandem or parallel 
to have the air space under each box connected by huge 
mains 21] ft. in diameter, with the necessary etul bends 
valves for shifting the supporting air from t space below 
lock to the other when the locks were to be shifted betwe 
levels. 

Cable-Supported Lifts. The second design considered b 
board of engineers covered a pair ol steel boxes of the spe« 
dimensions supported by numerous eables running over s 
pulleys on the permanent structure from one box to the 


each load thus counterweighting the other and being shifted fr 
one elevation to another bv a surehare: ot wate t he 
hox. ; 

Plunger Supported Lifts, 
of steel] 


and supporte door 


The third proposal covered a pi 


boxes working up and down in balance w 


each ot 


three steel plungers under each load. 1 


cvlinders were to be connected by 
so that 


piping with suitable valve 


when the lock came down the lower lock wo 


be forced up, registering with the upper level of the canal. A 
in the pneumatie scheme, it that 
for maintaining the he 


upper 


device 


In 


was recognized 


the 


some 


level of hox would necessary. 
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this case the movement of the three plungers was to be ¢o similar to that «) vas pl sed for the Ne ' State 
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questionable ol maintain Tie level ( al l! able wate! 
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| —— valanced lifts it pplications wh 
= : _—— ——— ) the meat ~ org ( mn 
= an. ES 
$ ¢ Si ORTED Lirr Lock PRoPOS » FOR LAKI RIE AND A Bas Pp ~ | 
(ONTARIO SANITARY CANA 
scheme is be propos ‘ . ‘ 
ed | ike | ‘ ath il Sill il (a il P projec me of I I = 
i ig. 4 eables, as hereinafter presented. 
fiere, in order to make avallabl lor power purposes the This scheme virtual] dot Ww W ~ i as 
ter which would be used tor lockage in the masonry type of size of the lift a ‘ “ 
ck, it 1s proposed to install two pairs of balanced lifts, one panvinge diagram. Fie istrates < 
208 ft. and one of 104 ft. lft. The lifts, as described, ar — mantis ¢ the points ‘ \ 
be supported by cables connecting the inboard side of the n the figure. eacl { supported by ( 
parallel boxes and running over Nitv-sis 20-tt. diameter or cables) at each cornet The plungers ‘ 1 group 
sheave pulleys, mounted on the retaining wall between the No. 1 of lift No. 1 are hvd aulicalie connect Dp r Ne 
DOXeS The outboard edge of each box is connected by a similar l of groups A. B. C. and D of lift No. 2: plungers 
set of cables running over pulleys and to counterweights sus- No. 2 of lift No. 1 are connected with plunger No. ? . S 
| nded outside the two outer retaining walls. 1. B. © and D of lift No. 2: plunes re " rroun N ? : 
This design, adopted us the most teasible known method ot No. 1 are connected with ply a Ny, 3 t ae nd D 


overcoming the igh lift with locks of large size, is somewhat of litt No. 2: plungers ol group No. 4 of lift No. 1 are connected 





with plunger No. 4 of groups 1, B, C and D of litt No. 2. Cor 


Scientific American, March 23, 1918 versely, from lift No. 2, each plunger of groups A. B, C and D ‘ 
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is connected to a similar plunger in groups Nos. 1, 2, 3 and 4 of 
lift No. 1. 

Thus the plungers of each group of one lift are hydraulically 
connected with the four other lft, so that the 
pressure due to one load is uniformly distributed to the other. 


corners of the 


A simple illustration of a cable-supported lift of this type 
is shown in Fig. 6, in which two shelves are supported by 16 
In this model four cords are white, four are red, four 
In the figure 


cords. 
are brown and four are blue and white twisted. 
the red and brown cords cannot be distinguished from each other. 

To each corner ot shelf No. 1, supporting the glass of water, 


four cords of the same color are attached, each cord passing 


it is 
The four white and four twisted eords ean be followed 


through a serew eye directly above the poimt at which 


attached. 
in the figure from the corner to which they are attached, up 
through the screw eyes, across the frame, where one of each 
color Passes through a screw eve over each corner of shelf No. 





Prieta S 
ba 


oie etre + vg a i | 
i : 4 














Type or BALANCED CABLI 


ScUprortTep Lr 


HARRIS 


Fic. 6 SimMpLe MOopet otf 


2 supporting the lead weights and finally down to each corner 
of shelf No. 2, 

If pressure is applied downward on the corner of shelf No. 
1 where the 


where they are attached. 


four cords are attached, the other ends of 
attached to the four corners of the shelf 
carrying the weights, the latter shelf will be raised and will at all 
Also, since the red, brown and twisted cords are 


white 
these cords being 
times be level. 
carried in the same way from the other three corners of the first 
shelf to all corners of shelf No. 2, no part of either shelf can move 
up or down without all parts of the other shelf moving an equal 
distanee in the opposite direction. 

Any part of either shelf will sustain loads equal to the full 
combined strength of the cords supporting that part. 

The device is not limited to any one size or shape in securing 
If the shelf is too long to carry the necessary load 
by the cords supporting it at the corners, a second group of cords 
can be attached to each shelf at any equal distance from the 


these results. 


center of each shelf, carrying from each part of shelf No. 1 
to each corresponding part of shelf No. 2, and duplicating the 
arrangement of the first set, these shelves can then be loaded 


to the combined strength of the 32 cords and at the same time 
practically divided into three sections as to their strength for 
carrying these loads. Then, if overcome the 
combined friction of all the cords be applied to either shelf, all 
will 


foree enough to 


each down the 


parts of one travel up or same distance 
at the same time. 
It is apparent that with the two loads supported in this 


manner, either by plungers below the lifts, or overhead cables, 


no load, up to the limit of the design of the structure, could 
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force either ltt out of its normal plane or level, however eccen- 
trically the load might be placed. If it build 
a pair ot lifts several hundred feet long, the total length would 
be divided into a certain number of spans required by economy 


were desired to 


of design, and the required number of similar systems of bal 
ancing plungers would be used and the various systems con- 
nected as shown in the sketch of a single system. ‘Thus, by 
increasing the number of similar systems it would be 
to build litts of praetically unlimited size. 


possible 


FREIGHT Lirts 


The utilization of the potential energy of one of two similai 
loads to shift them between different levels, has only been applied 
But the fore- 
going illustrated scheme of supporting two such loads makes it 
feasible to apply the principle to other uses. 

Clark’s different levels 
on single-plunger lifts may now be applied to the handling ot 
freight between subway and surtace levels, on lifts of sufficient 
size to carry any number of freight cars. 

In view of the diffieulty and expense of present methods ot 
delivering freight, for example, into New York City by ear 
and the fact method has hitherto 
proposed for getting from subways to surface levels 


in a large way to the transfer of vessels in canals. 


idea of transferring trains between 


that no feasible 
treight 


other than the hauling of trains up inclines or breaking 


terry been 
freight 
below and lifting it on elevators of small capacity, this sehem: 


is put torward as a solution to the problem of overcoming 
freight congestion. 


With the 


surface areas becomes prohibitive, making many floors above 


increasing value of real estate, the use of lara 


and below surtace levels necessary. 
litts to treight-terminal and points of dis 
tribution, would obviate present long hauls both by truek and 


This scheme, applying ba 
anced warehouses 
train, and make it possible to utilize space to the vreatest ad 
vantage. 


be advisable to des 


would 
a certain load could be lifted up in 


For the handling of freight it 


the lifts so that 


eXECeSs «of 


that coming down. This could be done by having a certan 
number of lifting plungers under each lift with a pumpir 
plant of the necessary capacity to lift the e~cess load. 


Fig. 7 shows a typical design of a freight lift for handling 
fifteen cars on each of two three-track bridge structures bet wee 
subway and surface levels. After assuring the level and unitor 


travel otf the ltts by a certain number ot 


of plungers, certain 


balancing syste 


plungers of the remaining 


groups has 


their pipe connections led through a pumping plant for eo 


trolling and lifting excess loads. 
While it is true that 


the outgoing tonnage is usually two or three times thi 


in less-than-earload-lot freight terminals 
incom 
tonnage, this capacity tor lifting a eertain per vent excess 
would be advisable and methods of handling such ineom ne ane 
outgoing freight would have to be so coérdinated as to make 
use of the loads in so far as possible. The available portion o 
the potential energy ol the excess outgoing tonnage might }b 
used to advantage to lift loads b 


storing the excess energy In accumulators and using it to assis 


oceasional exeess incoming 


in elevating incoming tonnage. 


Lirts FOR LAUNCHING AND Dry-DocKING 


This principle may have a possible application in the fie! 
of shipbuilding in connection with the dry-docking and launch 
ing of vessels. For example, it might have been applied 
advantage in the launching elevator recently built at the For 
plant for launching Eagle boats. In this installation two pairs 
of simple hydraulic jacks on each side of the platform a 
used to support the movable structure and boat and to lowe 
the boat into the water. It is then necessary to pump the jac! 
plungers and platform back up into position. 

An elevator of this kind might be supported by groups © 
four plungers under each corner with a nearby counterweig!! 
to balance the weight of the platform, supported on an equal 
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number of plungers. With the plungers connected as described, render unnecessary the immense counterweights, the total 
there would be no possibility of their tipping or binding, of weight of which has to be equivalent to the weight of one lock 
plungers, even though the platform were eecentrically loaded with its water load. By supporting the loads on plungers below 
The counterweight would bring the platform back up into po the structure, the retaining walls, which support the sheaves 
sition, without the necessity of a pumping plant or any power and total weight of the locks, could be made very much | e1 
for control or operation. as they would be needed simply to act as guides to the movable 
structure. With these loeks supported on the proper number 
Lirt Bripges of systems of balancing plungers, as determined by economical 
design, the groups of four plungers at several poi ! ‘ 
Phis scheme may be apphed to lft bridges where the span travel upward would pick up guides to act as stiff " 
is too great*tor the use of the so-called “* jack-knife ” bridge. Here to tenen. used with long single plungers of passenger elevators. 
again the bridge structure could be supported by four plungers These guides would hang by chain or cable from the lock stru 
each corner connected to rour plungers inder each eornes ture and would be provided wit a loose collar for each rn! ingel 
of the counterweight situated under the roadway at one end and guide in tracks in the side walls, thus breaking up th 
of the bridge. The plungers under the counterweight might supported length of the plunger columns sufficiently to carry 
be two or three times the diameter of the plungers supporting the load without bendi 


} 


to In the cable supported lifts deseribed by Dr. Waddell it 


proposed to use electric motors connected to the sheave pull 


‘ bridge, and so red lee tive stroke ot the counterweight 
one-halt or one-third of that of the bridge. 


The same pri ciple ol intereonneeting the points 0 support shafts for shift no the locks. Since the friction e 4] 
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ridge and counterweight may be applied with supporting cable svstem and thi nertia of two sue loads, estimate 
nstend of })| nvel It Is probable, however, that tt aT pre mia ely 50.000 tons each, would be very creat 
would be the most economical design as no heav would entail a eonsiderable expenditure of power I ev 
wi trus would be ecessarv and the towers now used Ss Tact i would seem more economical to make sé i 
counterweighted vertical-litt bmdges to support the over irge of water in the upper lock for shifting e ] s « , 
ad truss, coul terweights and motors could be made verv n uel | ‘ Manner l W thle P terborough locks ire ) 
ter, simes these towers would only be needed as guides al Wit the two loads supported ? SVs ms ot balan } 
end of the bridge. issuring perfect svnchronis em col lou 
e movement oft the bride would be properly reg tlated by und stopping wo ild be maintained by 1 tral sll il 
rain of throttlhne valves in the svstem of nterconnecti operated thrott] ng alves ! ( S ere ne 
ines, and all operations would be governed by an inter ines, 
1 ot automatie eontrol. "he propel eau et ‘ ( nts the 
nsta ition is WW ( ) ) rned ) 
I erlocking con r ~ Tris ‘ y ‘ D e 
Lirrs as A } rO ERIE A) ONTARIO CA =O ere would be ( vwossibilitv of anvt yr volIng Wl 
PROJECTS Figs. 8 and 9 illustrate e hydraulie-plunger application of this 
principle. Fig 8, a view ot the underneath de ot Mode No. 3, 
Vinle the litt of 208 ft. in the proposed lock of the Erie and shows the four pipes running from the four balancing plungers 
ino Canal projee Is consi erably higher than any existing at each eorner ot one platform to the tour eorners oft ‘ 
neer litt, it is with Lie range ot thie easibl applhieat 0 plattorm. Under the middle of each platform are vo grou 
tiy,! ; ] ‘ " 
a multiple of supporting plungers. Such lifts as are pro our pump plungers connected to a common pipe throu a 
ed, supported on plungers, would be absolutely positive it small geared pump to the other platform. At the left end of 


r relative movement and would have their equilibrium and ie model is a small accumulator, with a hand pump, which 
assured without auxiliary apparatus. Plunger lifts would can feed through a common pipe ' 


] 


and cheek alve in @Cacl ol 
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the 16 small pipe connections between the balancing plungers. 
The aecumulator is kept sufficient pressure to feed 
through any check valve to replace leakage in any part of 
the system. Another train of check and throttling valves, one 
in each of the 16 interconnecting pipe lines 


under 


connects to a com 


mon pipe and back to the accumulator for throttling down the 
platform that happens to be in the upper position when it is 
desired to put the lift out of commission for repatrs. 

In the other view of Model No. 3 (Fig. 9) the pump plungers 


were secured down out of the way, and a load of two pigs 
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moved up or down by means of the pump and pump plungers, 


The gages on the front of the model were installed for the 
purpose of studying the various pressures. The first one on 
the right shows the accumulator pressure; the small gage in 


dicates the pump pressures, and the remaining four are 
installed in the pipe lines from the cylinders of one group of 
balancing plungers. 


rages 


In its application to canal-lock lifts this principle has no 


limit to which it may not be extended. It may be applied in 


the great canal systems being developed in Canada, and in the 
- possible future canalization of the United States for 








Fig. 8S 
BALANCED LIFT, SHOWING PLUNGERS, PIPING CONNECTIONS, Etc. 


View UNDERNEATH Moper No. 3 or TIARRIS 









GROUP 7 











Fic. 9 Mopet No. 3 with EACH GROUP OF PLUNGERS OF ONI 
CARRYING INDIVIDUAL LOADS, AN EQUAL LOAD RESTING ON 
THE PLATFORM OF THE OTHER LIFT 


LiF! 


of lead 
plungers. 


was balanced the cap of each set of balancing 
An equal load was placed on the other platform. 
With the model loaded in this way, it was possible to force 
down:any one of the four groups of plungers by the pressure 
of the hand, when the other platform would rise and the re- 
maining three groups of plungers would descend at the same 
rate; showing that no dependence was necessary on the platform 
structure for maintaining the level of the groups and that no 
strains would be produced in such a structure for maintaining 
the loads level. Moreover, when loads of 1200 lb. were placed 
eccentrically on each platform, the lifts remained level when 


over 
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ocean-going shipping. It has the very great advantage 
of economy of water necessary to supply the leakage of 


vessels. This feature makes it possible to build 


canals 


over territory where the rainfall over areas at summit 


levels is insufficient to supply the water necessary for 
lockage in the old masonry type of lock. This matter 
ol taking the water supply now used tor water powel 
for use in proposed canal systems has alone been a 
considerable item of cost of proposed waterways 


While this scheme of 


port of two loads, as described, has been granted basi 


interconnecting pon ts of sup 


patent rights and some little work has been done in the 


design and development ot models and nh ante 





! patting 
the many engineering problems involved, no application 
of it has vet been undertaken. 

It is believed, however, that by the development of 
this principle of so connecting the points of support 


ot two counterbalancing loads as to synehronize the 
movement of the supporting elements of the structure and make 
it impossible for the loads to vet out of level, its mnve ntor, Wilham 
Thomas Harris, of Chieago, has solved an important n 
the future 


methods ot 


echani il 


problem and has opened a way to 


development 0 


waterways and to more efficient handling freight. 


The shipment of 50 locomotives without the use of lighters was 


recently accomplished directly from Erie Railroad Pier H 
Weehawken, N. J., into the holds of the single-decked ocear 
freighter Feltore. The work was done with the standard piel 


equipment, and no special preparations were necessary Dire 
loading of vessels had never been attempted before beeause of the 
well founded impression that damage to fixed equipment wou 
result, which is based on the 


fact that in many ships the hatelhe 


do not have sufficient area to permit free passage to packages | 
dimensions, with the result that 
That Is 


became wedged in the hatehway, and when pried loose wou 


large forcing methods loadin 


have had to be resorted to. to say, lara packag s otte 
drop and shift quickly, setting up strains sufficient to break righ 
As the hatches of the Feltore 


for almost its full width, no diffieulty of this nature had to 


equipment. extend across the sl 
overcome while loading it directly, and the operation proved 
be a complete Success. 

The 50 locomotives were delivered unassembled to the pier 
200 ears. The car loads were made up of 20-‘on locomotive bo 
14-ton tender tanks, 12-ton 4-ton 
4-ton drivers and 3-ton eylinders. During the first day 19 of t! 
20-ton boilers were loaded in seven hours, a cycle being complet: 
in about 22 minutes. 

Following usual methods, the ship would have been anchore 
off shore and the cargo moved from the pier by cranes, loaded « 
to barges, and from these transferred to the hold of the vessel 
the usual lighterage methods. 


locomotive trames, cab 


ers, 


As the cargo could not be loaded on to barges in less time t! 
is required to load it to the ship, the initial saving by the meth 
of loading directly into the ship is apparent. The time wh 
would be required to transfer the load from the barges to the s! 
would depend on the location of the ship in reference to the p 
and cannot be arrived at definitely. As a comparison, however, 
may be said that the estimated time for transferring a 20-ton lo 
motive boiler from a barge to a ship is about one hour as co 
pared with the 22 min. mentioned. (Railway Age, April 18, 191 














The Status of Industrial Relations 


By | 


P. ALFORD 


At the Annual Meeting of the Society in 1912, a report was pre- 


sented by the Sub-Committee on 


{dministration, of which the late 
James M. Dodge was Chairman and L. P. 


Present State of the 


ilford Secretary, on The 
irt of Industrial Management. This report was 
replete with information upon the broad aspect of the management 
problem as it then existed in the industries of the country. 
the 
tion of this report, the question has been studied from many different 


During the seven years which have intervened since prepara- 


angles and has come to be viewed in quite a different light from that 
In 


consequence, the Committee on Meetings and Program appointed Mr. 


in which it was regarded when the original report was prepared. 


ilford a committee of one to prepare the following new report upon 
the subject for presentation at the Session on Industrial Relations at 
the Detroit meeting. 

This report not only comprises a review of the neu aspects of the 
problem which have recently developed, but also a historical sum- 
mary of the progressive stages in the development of industrial rela- 
the the Civil War. It has 
proved to be inevitable that after any great economic disturbance like 
Civil War, 


world conflict in Europe, there should be 


tions since period immediately following 


that produced by the or 


the 


the present period of unrest 


following unrest and 


uncertainty in the field of labor and employment; and it thus seems 


appropriate at this time to outline briefly the most important trans- 
actions which have occurred in this field, beginning with the time 
of the Civil War and including the situation which now exists, so 
similar in character, but greatly amplified 
N thre pres der ti | rial ! vel to this Sole ! ISS ] he 
following remarkable statement of the responsibilitv of eng 
neers In solving the pre lems olved 1 he relations of e1 
piove ms il | ell plovees 
In sing dl « t it! t gil t 
’ nt t ru ‘ ig t is «ore t 
hich | P nd to ti | and 
‘ t ont re tl t TT 
} } thie I at I ‘ t I ar ! il 
diseove ‘ t t | t t 
| v —T it t t teres il It 
, that th : 
tia ¢ . ¢ ’ ft - ‘ | 
M than I ! egislat \ 
} t @r 
lr Thurston was spea yr of conditions as they were a tu 
veneration ago, vet his words are as true today as thev were the 
Che world is looking to the engineers for leadership in these mat 


ters and how lit heer accomplished 
I 


Che Lop ol 


industrial relations is so complex and far-reaching 
that any treatment within the space of a professional paper must 


ot neeessitv be restricted to certain aspects of the problems So 


in attempting to outline the present position of the body of fact 


that 1s comprehended in the term “ industrial relations,” the scope 
will be limited to a survey of the more important developments 
of the last thirty or thirty-five vears, and to a statement of a few 
of the more outstanding tendencies revealed by events of the im 
mediate present. 

Before we can attempt to outline the status of industrial rela 
tions it is necessary to define what we mean by the term. To that 
end this statement 1s offered: 
that of 


practice and law growing out of the interacting human rights 


Industrial relations comprises hody 


prin iple m 
neeas and aspirations of all who are 4 noaged mor de pe nde nt 
upon productive industry. 


Chief of Staff, Industrial Management Mem, Am. Soc, M. E, 

For presentation at the Spring Meeting. Detroit, Mich., June 16 to 19, 
1919, of THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS. The paper 
s here printed in abstract form and advance copies of the pages are 
ivailable to the members gratis upon request All papers are subject to 


revision 


NEW YORK, N. ¥ 
It will be observed that this definition does ot include direet 
the feelings of uneasiness and unrest among industrial workers 
but views them as the expression of real, or tancied, mghts o1 
needs, and considers strikes and lockouts as but the assertion 
ot the same or similar claims Qr the other name the 
definition does include not only the interests of employer nd 
employees who are actually engaged in industry, but | vise of 
others who are dependent upon productive industry for the t 
faction of some of their needs, or tor the safeguarding of s e ol 
their rights 
Beginni vith about ISS0 there were developed to 
~ oO practices expected to mitigate or help solve 01 
Ciilile le ol hat rie ! ‘ . pront shia ne wane metiior oOo! 
vage pavimet! tended to ¢ e the vorkel clires hare ( 
bene z_ creased productio At the preset rr ‘ ri 
“ett ? rid he rié eT ! ‘ ? eT ? }) ) ? ? ( 
Phos ears ago and tor ( ir periods « e} 
ndustrial relations 
tions too place «aut c he SO ot ‘ ast ce! i! ( 
nm wmaust!i aa ot become acute ! he United St if | ! 
LQ05 That date \é approximate the me whe ! ( ) 
absentee directorate of large corporations came into pro ‘ 
Mat Vv ot our great industrial consolidat ons had taker piace b re 
L905 and the owners had put into effect a svstem ot « tre nad 
inagement arbitrarily determined in a tew of our ircve ¢ es 
rmeipally New York Cit while the plants of these corpon . 
were spread roughout the country 
[It is frequently stated that the necess for ¢ } c 
industrial relations today is. the rowth of the facto e 
vhere I i MTSON: Col wt Is ( iM ee! owne ol el 
d the worke While this is true does not sur i re 
) In the system of absentee d rectorate there are other « > 
> Ve ane nese take together ri set 1) re 
hore | e heen elashes er the rights. needs : 
Os vho belo » tl ‘ ~ ( ( plovers ! ‘ 
j i ~ eal ! = Vise 
t Th oss of personal contact nd re onship rine 
( stec wtween the master ane mis skilled wor ‘ 
pprer es 
bh The loss due to the lack ot persona wledge « ‘ | 
being done on the part of present-day directors and mana < 
Che loss due to the lack of personal knowledge of the too a 
equipment used in production on the part of preset 
managers 
d The loss of the direct oversight of saving and conserving 
matenals and human effort on the part of present-day 


Managers 
The withdrawal from productive work of the families of th 
directors and managers 
f The loss of equality of living conditions between the families 


of the directors and managers and the workers. 


The effect of these losses there 


may be a clash of interest, and failure on each side to understand 


In creating a situation wher 
and appreciate the other, is brought home when we contrast the 
human relationships in the days of craftsmanship with those of 
the factory system. In former time the employer or master knew 
how to do all parts of the work himself, had in fact done so with 
his own hands, was in personal contact with all of the tools, equip 
ment and materials used in his shop, had complete personal over 
sight of everything that was done, and held a relationship of al 
most father to son with his apprentices who, in many cases, lodged 
and boarded in the master’s home and were served by the master’s 


wife and daughters. Not only did the master instruct his ap 
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prentices in the requirements and skill of the trade, but he like- 
wise set them the example of right living. All of the activities of 
the master opened to the apprentice as he became able to exercise 


them. There was a complete community of interest between the 


master and his family, his workmen, their families and_ his 
apprentices. 
By contrast, in American industry today far too often the 


owners and directors live hundreds and thousands of miles away 
from the workers in their plants, under entirely different condi 
tions, as varying as New York City and a Massachusetts mill town 
or a Middle-West factory community. All exact knowledge one 
of the other is lacking, there is no community of interest or pur 
pose, and no assurance that a policy determined upon in the 
directors’ room will meet the needs and rights of the workers in 
some far distant locality. 

It is the creation of this situation of absentee directorate that 
has done much to focus attention upon the necessity of develop- 
ing a body of prineiples, practice and law to satisfy the needs 
and safeguard the rights of all who are engaged in or dependent 
upon American industry. 

Examination reveals six major lines of development amid the 
various methods, plans and systems that have been tried in seeking 


to work out better industrial relations. These are: 


« Profit-sharing plans 
b Methods of wage payment 
Methods the hazards 
mitigate the effects of injuries and 


and 
occupational 


in 
ol 


and laws to reduce industry 
also 
diseases 
d Employment management 
Declaration and enforcement during the period of war of three 


rights of workers, namely, collective bargaining, restricted 


hours of labor and the living wage. Declaration of these 
same rights and others in the Treaty of Peace. 
Systems for mutual or joint control by employers and 


employees. 


\ controlling reason for considering these six lines of develop- 
ment is their actual or promised permanence and widespread ae- 
ceptance and application. 
pertinent to the purpose of this paper to devote space to welfare 


For this same reason it does not seem 


methods, industrial betterment, suggestion boxes or systems, shop 
gardens, factory bands, dances, ministrels, glee and athletie clubs, 
employees’ loans, benefit associations, pensions and many other 
activities that properly classify under our definition of industrial 
relations. Without doubt suceessful applications of every one ot 
these activities can be mentioned, and likewise, without doubt, ex 
periences can be pointed out where they have had a beneficial effect 
in promoting satisfactory conditions and assisting to develop a 
‘spirit of the organization.” It is more than likely that many 
these activities will always find a place in industry, but non 
all 


classify under welfare work or industrial betterment, which have 


; 
ol 


of them seem to be a major line of development, and in fact 


fallen into disrepute because of the motive of charity or paternal- 
ism that has inspired them in many places. 
La 


The element of failure in all these agencies is the lack of re- 


moval of the fear of unemployment. For the fundamental cause 
of industrial unrest is the dread of losing the opportunity to work 
and thereby secure the necessities of life, or of being cut off from 


deserved promotion. 


PROFIT SHARING 


Profit sharing has been mentioned as one of the lines of develop- 
ment that become prominent during the period ending in 1889. 
A few of these were mercantile establishments, but all were large 
employers of labor. 

Not only is there reason to believe that these attempts were 
inspired by conditions of industrial unrest, but there is direct testi- 
mony to this effect in two cases. The Globe Tobaceo Company, 
of Detroit, Mich., entered into an agreement in regard to its profit- 
sharing plan in 1886 with the district board of the Knights of 
Labor; and the plan of the H. O. Nelson Company, of St. Louis, 
Mo., which was announced on March 20 of that year, was an out- 
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growth of the great railroad strike, strikes in the building trades 
and the movement for the eight-hour working day. 

Within the past six months a number of large industrial plants 
in this country have announced or put into effect profit-sharing 
plans, so we seem to be having a repetition of what took place 
during the 80’s of the last century. 

It 
put 


is worth while to point out that although profit sharing was 
into effect in a number of American industries a generation 
ago, it has never had widespread adoption. This fact may cause 
us to question its effectiveness as a promoter of good industrial 
relations. Several for this situation: 
Payment of gains under profit-sharing plans are deferred and so 
lack an immediate appeal; the gains do not come directly nor 
entirely from the efforts of the workers, but are dependent upon 
the hazards of the enterprise; the amount distributed to any 
individual worker is equivalent to an increase of only a few cents 


reasons are recognized 


an hour for the year; the amount shared by each person among 
the owners and managers is many times greater than that received 
by each workman. 

Plans for stock participation have the same purpose and value 
as those for profit sharing. 


MetTHODs OF WAGE PAYMENT 


The ploneer work that has since vielded the science and practice 
of industrial management was performed during this same period 
ot industrial unrest, that 1880) to this 
decade Mr. Henry R. Towne presented two papers before this 
Society that have been frequently referred to as the beginnings 
of the literature of industrial management. ‘The first 
1886. In it Mr. Towne ealled the attention of his 
engineers to the need of a study of the financial and profit-making 
aspects of shop management. 


is, trom 1889. During 


Was read 


In fellow 


He urged his associates to become 
‘economists ” because the engineer is one who essentially effects 
economy. His second paper was presented in 1889 and in it was 
deseribed a gain-sharing plan that Mr. Towne had applied in his 
own shop. The object was to enable his employees to share the 
protits of the business depending upon gains in eflicieney as shown 
by eareful accounting. 

Influenced by his study of the epidemics of strikes during th: 
same decade, Mr. F. A. Halsey originated his premium plan ot 
wage payment that was disclosed to this Society in a professiona 
paper read at the Providence meeting in 1891. <A recent lette: 
written by Mr. Halsey to the author mentions the activities of the 
Knights of Labor and the great street-ear strike in New York Cit, 
is two of the events that influenced him to study the possibility 
of some form of wage payment that would reward the worker for 
increased effort and production. 


This same decade was the period of the work ot Dr Krederic! 
W. Taylor, which later on gave to this Society several papers out 
ining his system of shop management. It will be recalled that 
a part of his methods was a system of wage payment know: 
the * differential system.” 


Sinee that time several other methods of wage payment h; 
been riginated and developed, so that today we reecoonize 
half a dozen that 


has 


have more or less 


the improving t! 
relationships between employer and employee in regard to tl 


extensive applhieatior 


ole been developed with purpose of 


division of the earnings and profits of industry, or 


to provide 


extra reward for extra produetive effort. 


THe “Sarery-First’ MovEMENT AND WorkKM! 


N’s COMPENS 


About 1910 American juries bi 


for personal damages, where the plaintiff had been injured b 


gan to award large sums in suit 


machinery or otherwise in industry. Employers turned to liability 
insurance companies to defend these suits and settle with thei 
employees, thus bringing an outside party between them and thei 
workers. Appreciation of the hazards in industry and the hard 
ships endured by ineapacitated workmen and their families, no 
only during the period of recovery from the injury itself bu 
perhaps throughout the life of the wage earner due to decrease: 
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eurning power, gave rise to the * salety first ’ movement and the 


enaetment of workmen’s compensation laws. 

It is interesting to note that the safety-first movement was 
fostered largely by men residing west of Pittsburgh, many ol 
whom were in the employ of large corporations where directorates 
New York City. 


young man’s movement. 


were in l‘urthermore it was from the outset a 


Here and there a few progressive firms 
paid generous compensation voluntarily before laws were passed 
Mr. John L 
mining operation in Louisiana of which 


Chis is 


United States that has reached the author’s 


making this practice compulsory. 
1904 in a 


Henning instituted 


such a plan in 


he was chief engineer the earliest attempt of this kind 


in the attention. 
In the enactment of compensation laws the rights and needs of 


An 


employer and employee was taken 


i@ COMMuUNILY 


legal 


were recognized. entirely different view of 


relationship ol than 


that which had existed before, and which was summed up in the 
expression “master and servant.” The responsibility for the 
lI ines was placed squarely ipon the ind istry through the em 
ployer, and in boards and commissions, machinery was set up to 


make that 
were entitled 


New 


sure 
they 


employees would 
Vhe 


Jersey 


receive thie compensator to 
among the states having 


and the 


which leader 


compensation laws 1s 


4, 1911 


But the safety-first movement has yielded n 


ettect ‘ dat wis Ju 


wh more thar 


group of legal enactments. There has grow: 


up asiarge body ol 
practice in re gard to safeguarding machinery and working spaces, 


establishing and operating first-aid rooms a t 


} 


owarad 


metory hospitals, 
t Improving the heating, ventilation and sanitary conditions 
removing or mitigating conditions tending toward 


occupational diss 


ase, providing medical, dental and rsing servic 

for the families of e plovees, establishing medical examinations 
pelore employment and at stated intervals tnereatter, tence ng 
versonal hygiene to employees and then es, and 
complete new outlook in regard to the health and physi welfare 

all who are engaged in industry. Througl there s beer 

moral motive 

he moveme has aiso brough Into bel r tw strone rval i 
ms, the National Safety Couneil and the Workmen’s Compensa 
on Bureau In addition there is an asso ‘ ( hvsiciar 
vho are engaged in industrial practice 


lhe Americar societ ol Meecehar eal | neimeers has contributes 
+} 


O Unis through taking the nillative ! 


development 


everal safety codes or stand: 


rst movement of the past ten vears has reduced the number of 
nnual fatal accidents in the United States from 35,000 to 22,000 
th a corresponding lessening of maiming and disabling accidents 
is line of development is the most significant of all from the 


the interests of the community 


ewpoll t of 


ki MPLOYMENT 


MANAGEMEN 


1916 there has 


ed as a new profession in industry, that of employment man 


since come into prominence what is now 


recog 
ement. It comprehends in its broadest interpretation the estab 
hment of all policies and direction of all of the functions having 
» do with personnel. It has taken over, expanded and developed 
e former work of hiring and diseharging, has sought to reduec 
bor turnover and has fostered and directed those activities which 
re usually comprehended under the term welfare. 
the 
ithor has knowledge has been in operation about nineteen years 
the plant of the B. F. 
907 Mr. H. F. J. 


fore this Society called attention to the evils of labor turnover 


The oldest organized employment department of which 
Goodrich Company, Akron, Olio. | 

Porter in a discussion of a paper presented 
he had taken for its reduction. 
1914 Mr. Magnus W. Alexander presented a striking address 
fore a convention of the National Machine Tool Builders’ As 
ciation in which he gave statisties from some twelve 
the 
A small group of men 
and around Boston, Mass., worked on this problem of employ 


nd outlined some methods that 


gathered 
etal-working plants revealing the tremendous amount of 
rnover of labor and its excessive cost. 


ent for a number of years and as early as 1910 organized the 


ston Employment Managers’ Association. 
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But the movement did not gain headway until about 1916 whe 
the 


place during the period of the war 


was ready for truly marvelous expansion that has taken 


No other ine ot ae ( ment 


| industrial relations has had the rapidity ol errowth of e1 


ment management. But the impelling motive has not been entire 
that of fostering good industrial relations, altho h tl result 
has come in many cases where the work has be vell Gol ihe 
major reason in the minds of most mdustrial executives in estab 
lishing employment departments has been to secure employees 
during the period of labor searcity and to find out why men leave 
Another impetus to the movement came through the acti ol the 
Lnited States Government nsisting that such departments 
should be installed in plants manutacturing munitions, wat ip 
plies and si Ss l'o meet the demand tor trained mat rers @a 
limber Ot cotlerces and universities establishes SlA- Wee courses 
in employment management under the direction of the War 
Department Sinee the signing of the armistice sever: es 
have been modined ana pul ol yhnat W provan prove | . ‘ 
rT nent hb . 
1) lk [ Ry 
\s a war measure President Wilson by proclar ) ed 
a National War Labor Board to establish prin pi na Pporcies 
regard to the emplovment and ut 0 0 iboO ( rir the 
el ‘ 0 W I hore particu ! \ I naustl > ‘ ti p 
u ery tor ¢o dering and adjusting grievance \t 
set this Board declared three rights of labor i} ! 
i ‘ ind barga n ¢o lectively; the night to a I ie re Ol 
hours ot labor; the 1 t to a iivit Vag } Pe e Treaty 
vl ‘ Versa ( recog! es these three rig! ( I he 
principle that ( ) special int irgent I I he 
recognition oO hese } sa great step in the ‘ ) nt ol 
dustrial r¢ ( ne f can never be Dr \me n 
\ ! report ‘ 1) e! ‘ ( t 
‘ ed S es [ID | ) 
\! ( JO r ( 
| 4 ixt} , por ne ol development as t¢ ( vith contro 
dustry Students « the present condition ot unrest have 
noimnted out that e fundamental is a stru le ) ) I he 
opposing forees being the owners and the worker e expres- 
S101 dustrial democracy ” is frequently used describing a 
e that is about to come, or 1s now being usheres he 
parallel between our political democracy and the expected indus 
rial form is sometimes put in this wis Che ogan that gave 


irth to this nation and brought our political democracy was, “ 
* The 


industrial 


xation without representation parallel sloga 


the movement to bring democracy 1s 


thout representation 


"he method that is berg followed to put this ideal into practices 
is the shop committee. It is a new development The oldest was 
put into effeet in 1903 and most of them were started in 19'8 
Bridgeport alone has 44 plants where this system is in foreé "he 
plan installed by Mr. H. F. J. Porter in 1903 in the plant of th 


Pittsburgh was deseribed by him in 
Aucust 


The shop committee was made up ol secretly elected 


Nernst Lamp Company in an 


article published in The Engineering Magazine in 1905. 
mployees 
under the chairmanship of the shop superintendent. Conditions 
in the plant that might be bettered for the employees were dis- 
cussed, and the committee, evidently functioned as a safety-first 
committee as well as a representative shop committec 

Without doubt the success of the safety committees, with which 
there has been some six or seven years of experience, has paved 
the way in many plants for the representative shop committee. 
In fact, a prediction of this development is found in a paper pre- 
sented before this Society in 1915 written by Mr. W. H. Cameron. 

A general classification of these shop committee plans yields 
three types: 
the Cab- 


inet, Senate and House of Representatives of the United States 


The first sets up an organization roughly paralleling 
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Government. The Cabinet may consist of some or all of the direc- 
tors or higher executives of the plant. The Senate may consist 
of all or a portion of the foremen, while the House of Representa- 
tives is a body secretly elected by the employees. 

A second type divides the workers in the plants into divisions, 
each having a definitely determined and equal number of em- 
ployees, not necessarily defined accord to eraft or occupation. 
Any one division may include employees from several trades and 
doing varying kinds of work. Each division secretly elects its own 
representative, and these representatives coming together form the 
shop committee. This plan is simple, but is not adapted to in 
dustries where there is a high degree of organization or where the 
workers naturally divide into a series of recognized trades. 

The third plan is the one adopted by the National War Labor 
Board and installed under its direction in a number of plants mak 
ing war materials. Its essential features are outlined in the fol 
lowing official statement ot procedure for election: 


Shop committees shall be selected to meet with an equal or less 
number of representatives to be selected by the employer.  Kach «de 
partment section of the shop shall be entitled to one committeeman 
for each one hundred employees emploved in the department or se 
tion. If in any department or section there shall be employees in ex 
cess of an even hundred, then an additional committeeman may b 


elected providing the additional employees beyond the 
} 


even hundred 


shall be fifty or more; if less than fifty no additional representation 
shall be allowed. As an example: In a department section em 
ploying 550 men, three committeemen will be elected: in a department 
employing 575 men, four committeemen will be elected 


In plants where shop committees have been in operation to: 
some time, a wide variety of topics has come up for discussion 
and determination. One grouping lists some torty-two ditferent 
kinds of matters, of which only one was wages. The plans are too 
new, however, to estimate the extent of the effect they may have 

But a 


of experience has already been accumulated to indicate that the 


in developing good industrial relations. sufficient amount 
application of the ideas of joint consideration and control on the 
part of employers and employees will produce tavorable results 
To reach a workable basis, the emplover must voluntarily limit 
his own authority and agree to conduet his business by the rul 
of reason and even-handed justice as interpreted by the repre 
sentative shop committee that he may set up. The plan seems to 
restore, so far as possible in a large-scale business, the simple and 
effective relationship that used to exist between the master and 
skilled workman, and which largely exists even today between the 
small employer and his half-dozen employees. 

A rather more formal mechanism for establishing representa 
tion in industry is the protocol system worked out in the coat and 
suit trade in New York City, and which has been applied in a few 
other instances in similar trades. 

From one viewpoint the rapidly developing movement to put 
shop committees into effect in the United States is a confession 
on the part of employers and those who have the responsibility 
for industrial enterprises that they have already lost some of thei 
control. Under such condition there is a readiness to experiment. 
From another viewpoint it is an earnest attempt to find a basis 
of democratic cooperation in the control of industry. 

A parallel movement has taken place in Great Britain leading 
to the proposal to establish Industrial Councils through which the 
British Government may promote effective codperation between 
the organized employers and workers, believing that representa- 
tive government in industry will foster good relations. 


DEVELOPMENT OF MOTIVES 


After having sketched these six lines of development in improv 
ing industrial relations and in building up a great body of prin 
ciple, practice and law, it is wise to examine some of the pre 
dominating motives. 

One that came into play early and brought to the front those 
practices and activities summed up under the headings welfare 
The 


successful manufacturer, taking the part of the autocratic bene- 


work and industrial betterment was the motive of altruism. 


factor, enjoyed the swelling of the heart and feeling of personal 
gratification that came to him when he arranged for the spending 
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of money to provide conveniences and benefits for his employees, 
reading rest 
But workers are quick to resent favors if 


as bathrooms, restaurants, flower gardens, 
rooms, and the like. 


they are substituted for justice, and the welfare movement as such 


rooms, 


has very properly been discredited and has practically disap- 


peared, although many of its activities have been retained but 
inspired by a different and proper motive. 

The safety-first movement from its inception was influenced by 
engineers who saw the essential economy in preserving the life 
and limb of the workers. The employers translated this engineer 
the commercial 


ing economic viewpoint into 


Selfish though this was and is, 


motive “it pays.” 
nevertheless it was neither charita 
ble nor paternalistic, and because the movement had a firm basis 
in sound industrial economies and in morals it has met with de 
served and widespread success. 

But even this engineering-commercial motive is inadequate to 
provide the impetus for the developing of the industrial relations 
that we all hope for. It does not comprehend the interests of all 
who are dependent upon and must be served by productive indus 
trv; so many of the leaders of thought on industrial matters have 
Must 


declared and emphasized another motive, saving that it pre 


dominate and prevail, else we will never have the development 


that we need. This is the one of service 


by Mr. H. L 


active we can hope tor the working out of a new body ot prim iple 


A recent magazine article 


Gantt clearly presents this motive. Onee it 
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and practice in regard to industrial relations that will bring far 


happier conditions than any we have vet experienced 


INTERESTS IN INDUSTRY 

With this development of motive has been a broadening of 
recognition olf those who are interested u thy proper carry 
on of industry itselt In the early days the expression “ master 
and man” or the legal “ master and servant ” summed up these 
interests and relationships, but as industry developed and the clash 
of rights, needs and aspirations became apparent the tamiliar 
term became ‘capital and labor.” used more particularly to ce 
nominate antagonistic Torces In tact, this term is used very 
cvenerally at the present time, although it has been poimted out 
that there can be no conthet between capital as such and labor, 
tor we cannot conceive ot a man ehting with accumulated 
wealth represented in the physical means of productiot So, to 
clarify thinking, some authors have insisted that we should use 
the term “ capitalists and laborers” instead of eapital and labor 
Point is wiven to this contention Hy a quotation trom a speec! 
delivered by President Lineoln betore the Wisconsin Agneultura 


Society in 1859: “ Labor is prior to, and independent of, capita 
in fact, capital is the fruit of labor, and could never have existed 
if labor had not first existed. Labor can exist without capital, but 
capital could never have existed without labor 
The next deve lopment of interests brought consideration of the 
needs and rights of the public, which depencs upon the props 
This though 


laborers and the publi 


carrving on of industry for much of its well-being. 


brought a new grouping ‘capitalists, 
Quite recently in studies of industrial relations some writers have 
included five parties, namely: The capitalists who supply the 
materials and means for production; the laborers who supply pro 
ductive capacity; the managers who provide direction and control 
the community in which the industry is located and upon whos 
operation its welfare to a certain extent depends; and the publ 
that purchases the articles and goods produced. 

There is more than ample reason for including the interests « 


The law 


and ehildren, tor tl 


the community and publie in any such classification 


regulating the hours of labor for women 


elimination of hazards in industry, and for compensation for 1 
the 


community as well as the worker in the operation of industry. 


dustrial accidents are but one expression of rights of tl 


Before justice can be framed in the form of law there mu 


have been developed a body of general principles. It is evider 
that the principles underlying industrial relations are now in 
process of rapid formulation. It is probable that before long o 
courts will have to pass upon an increasing number of industria 


(Concluded on page 556) 














Production of Liberty Motor Parts at Ford Plant 


By W. F. VERNER, 

The Liberty motor was designed for quantity production and con- 
sequently many interesting methods were developed to speed up the 
work. Those employed in producing cylinders in six operations are 
particularly unique and this paper gives a brief account of the process 
as carried on at the Ford Motor Company's plant at Detroit during 
the period November 1917 to December 1918. A description is also 
given of the twenty-one operations necessary to produce connecting: 
rod crankshaft bearings, and in the complete paper will be found 


details regarding the method of installing crankshaft bearings in the 


upper and lower halves of the crankcase. 
\N November y 2A 1917, thre Ford Motor ( OMLpany entered 
to a contract with the United States Government to 
pu ld D000 Liberty motors The eontract Wis accepted 
at atime when Ford ears were being manufactured at the rate ot 


3000 per dav and to change over produetion to that ot 


Irom thew 


Libert otors was by no means a minor undertaking The 
manufacture of Liberty motors differs in many essentials from the 
manu ‘ re ot the ordinary tvpe ot motor seal Tor iutomohbiles. 
and of the 14,000 tools used on Ford ear production only OS7 were 
adaptable to the production of Liberty motors 
It v ‘ ated t} 350.000 sq. ft. of or space would be 
require roduce 50 Liberty motors per dav of eight hours 
Phe e space required was 5D0.000 sa. tt As no floor spaes 
\\ ( this necess ited the dismant ne and removing ol 
el misand machine ind he rearranvement ot over yf) 
per « ) he regular p t equipment The new arrangeme 
- »> allow an entire b lelay for the pre i“ ) 0 
| mel ’ I TI = er! or the cones tr on ot produe Or 
na her ol Ximul etit« ne irich spore wt the shortes 
tire ‘ production n the shortest time ossible was ‘ 
rreat issue, no expense was spared in this shop rearrangement 
Che shitting of labor from standard-ear production to Liberty 
motor production was cradual No labor trouble was experienced 


] ; 


s the curtailment in regular products released enough labor fo 
the production of Liberty motors. Table 1 shows the growtl 
the number of men emploved im the Liberty Motor Department 

Al - WING GROWTH OF FORCE BUILDING LIBERTY MOTORS 

AT FORD MIOTOR CO. WORKS 
I) y \ I I) XN Ml | 
‘ Aus MIS , 
g F Sey v8 130 
Al ; ; Obet i]s ‘ 

4 N IS 8 
M . D M18 r 
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In accordance with the terms of the contract deliveries were 
planned as tollows 
April 1918 200) 
Ma 1M1S soo 
Jur 141S 10080 
J 101 1000 
ia O18 roo 
Ss 101s To 
T ") 
This schedule was subsequently revised with instructions from 


the Government to attain a maximum production of 100 motors 
Mee il il Engineer Ford Motor Company Detroit, Mi Mer \m 

Ss M.1 
For presentation at the Spring Meeting, Detroit, Mi June 16 to 19 
1919, of THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Contributed 
by the Detroit Section The paper is here printed in abstract form and 
pies of the complete paper may be obtained gratis upon applicatior \ll 


papers «are subject to revision 


DETROIT MICH 


per day in anticipation Of ar order for 7000 additional motors 


tion of 2500 motors 


The schedule was revised to obtain 
1918 


a produ 
per month by December 


the 


whi h shows the 


the 


production ol 


goal whet armistice 


Production was fast approaching 
Kig. 1, 


works of the 


was signed, aS eVice need by 


the Ford Motor Company for the 


Liberty motors at 
yp riod trom November 1917 to December 1918 As is nvariablh 


the case in anv new undertaking. the production of these motor 

was retarded by many tactors which it w: he effort of the 

engineers to eliminate \) ong the predominattl one re hn 

following 

lL Orders tor raw material could not be placed immed ( ol 
account of incomplete det ed speeciticatio 

2 There were many changes. For a period of 14 mor L013 
changes were authorized March 1918 vil 167, Apr 
109 and May 115; then taperi off to December 1918 whiel 
showed only eight changes. These changes represent Govert 
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Fic. 1 Propvcerion or Linerty Morors at tHE Forp Mo 
COMPANY S PLANT 
mel changes anc ono ne ale hose made bv For Moto 
Company in dies, jigs and xtures, which averaged from 
three to five for each of the hove 
3. Material speceifieatior were constantly revised 
4 Shortage of fuel, especially with sub-contractors 
5 Railroad embargoes delaved shipment on shop machines and 
raw materials 
6 <A-4 priority on shop machinery instead of A-] 
7 Lack ol acceptable thread races 
8 Lack of actual shop experience by Governme: nspect 
The falling off in production in November was of cours é 
to the signing of the armistice On the day the armistice was 
signed, the highest mark was reached in the number of motors 


asst mbled In one day, Thain lv. seventy ve 


Meruop 0 NDERS 


Several major and important developments were brought about 


the Ford Motor 


First among these was the cylinder forging made from tubing 


by the Production Department of Company 
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This method resulted in an enormous saving when considering the 
cost of machining a eylinder from a solid forging and also the 
The Liberty motor cylinder was 


cost 


of making a solid forging. 


forged from a high-earbon steel tube 5°, in. outside diameter, 
+3, in. inside diameter by 39°, in. mill length, and completed in 
six operations as follows: 

Operation A—Cut off 


Close head 
Form the head 
Rough drill bosses tor inlet- and exhaust-valve 


Operation B 
Operation C 
Operation [) 
ports 
Upset and form flange 
Heat-treat. 
Cut Off. 


Operation kK 
Operation Ke 
the 
ra specially 


The tube was heated, at 
to about 1200 deg. 


point at 


eut fahr., in 





HEATING TUBES—OPERATION A 


FURNACE 


Fic. 2 GaAs FOR 
designed rectangular gas furnace having a series of cireular open- 
ings along two sides, and through which the tubes were inserted. 
The capacity of the furnace (Fig. 2) was such that the successive 
tubes were heated sufficiently for cutting within the time required 
for the eutting operation. 
tinuous with a production rate of 150 tubes per hr. per machine. 

Upon removing the tube from the furnace it was placed in the 


Once started, the operation was con- 


shearing die of a press equipped with a special punch and die. 
The tube was then fitted with an arbor so constructed that as the 
punch of the press sheared the outer wall of the tube, the arbor 
transmitted the shearing power to the lower wall, thus shearing 
the whole without distorting the tube. The punch and die were 
set on the press so that the end of the tube was eut at an angle 
of 19 deg. with the center line of the tube, to the required length of 
205% in. at one side of the angle and 191% in. at the other side. 
This angular cut was essential to Operation B. 

Operation B—Close Head. It was considered for a long time 
next to impossible to forge a Liberty motor cylinder from a tube 
on account of the manufacturing difficulties encountered in closing 
the head. When the end of the tube to be closed was eut at right 
angles to the center line, it was found unsatisfactory due to cold 
shuts or unfused sections in the metal oceurring in the center of 
the dome. 

However, by cutting the tube at an angle of 19 deg. with the 
center lme of the tube it was found that the forming dies could be 
so constructed as to cup or draw inward the tube wall, the high or 
extended portion of the wall causing the converging or closing of 
the metal to one side of the center line of the tube until, in the 
final forming of the head, .the metal was joined at right angles 
to the 19-deg. eut (See Fig. 3.) After this operation the appear- 


ENGINEERING 


JOURNAL 
M.E 


THI 
AM. Soc 


ance of the closed end resembled the common type of explosive 


shell with the nose portion at an angle of 19 deg. The central 


portion of the dome is thus formed without a weld and retains 


to the fullest extent 
The angular head of the tube was then heated in a 


its fibrous strength 
lurnace 
similar to the one previously described to about 1900 deg. fahr. 
preparatory to forming the head so that the point could be used 
intake 


as a part of the boss which later was drilled for an or 
exhaust post. 
The die used ii this operation was of the double-action type and 


the upper out- 
horizontally. A 
of the 


So that 


comprised two semicircular steel Jaws, tapered o1 
side diameter and pivoted in the rear to swing 
cast-iron locking plate was attached to the blanking foot 
press and tapered to correspond to the taper ol the jaws, 
when the blanking foot was in down position the tapered surfaces 
The i upper 


parts of the jaws were bored and fitted with split bushings or 


of the jaws served to lock the tube m position terior 


Resting flush normally with the 


pail d 


bronze bearings to fit the pul ch. 


upper surface of the jaw was a semicireular steel 


Supporti i 
m springs 


equipped with three guide pins supported 
When the jaws were swung in position around the tube, they 


formed a steel ring which gripped the tube around the top or 
heated portion and as the punch descended, the ring slipped down 
the tube, and the supporting springs depressing under the pres 
sure of the punch thus prevented the tube from bulging when the 


the 


the eenter line 


The 


19 deg. to one 


puneh closed in the head. punch was designed so that 


dome was drawn to a point side of 


of the tube, as previously deseribed. 


Operation ¢ Form the Head, This operation was performed 
on a press (Fig. 4) provided with a specially designed punch and 
die. To serve as a aie, a bolster or base plate was mounted o1 


bed of the press. The base plate was bored in the 








Fic. 3 OPERATION I} 


CYLINDER Hit 


PRELIMINARY FORMING OF THE AD 
ceive the shank end of an upright cylindrical locating arbor an 
counterbored to receive a thrust plate. Two sections made up thy 
arbor, the lower of which was made of soft steel bored to receiv 
the hardened-steel tip or top section. The top section tapere: 
slightly inward at the extreme end and the top surface was eurve: 
to properly form the dome or head of the cylinder. 

Horizontal sliding jaws around the locating arbor were hel 
open by springs and operated by cams attached to the ram of tl 
press. The upper interior portion of the jaws was shaped to for 
the expanded area for the combustion chamber. When the jaw 
were closed by the cams, they fitted snugly around the punel 
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As the ram descended, the cams attached thereto forced the Jaws 
together so that as the punch pressed down the head of the tube 
on the arbor it formed the valve port and spark-plug bosses and 
he jaws formed the expanded area for the combustion chamber. 
On the back stroke, the jaws were forced apart by the springs as 
soon as the pressure of the cams relaxed. In case of adhesion to 
the evylinde r, a wedge attached to the ram and operating be 


the two ends o the 


Lween 
jaws breaks the adhesion on the back stroke 
the { the and 
the bed of the press on the back stroke 


was carried upward and loose ned the evilinder on the arbor Pro 


A. knock-out sleeve located about base o 


arbor 

operated by an arm beneat! 

duetion on one machine totaled 150 pe r hour. 
Operation D Rough-Drill Bosses for Inlet- and | 


Ports. The eylinder was held in a trunnion fixture attached to a 


rhaust-Va 


drill press so that the center line of the valve port swung in line 
with the spindle, Ihe evlinder was loeated by us 
bosses 

tion } Upset and F- 
pertormed on a 5-in. fe 
die 


comprised two horizonta sliding 


port 
I lanae 


rging machine in one heat-t 


Op ra rm 


were 
two separate dies. Thi used for the first portion of thi 


ion (upset steel jaws operated 


Cams and bored at both 
At the middlk 


upse 


} 
\ 


ends to fit 
the 


tightly about the bo« ot the 


vlinder jaws were undercut or recessed so 


tf 
it 


the 


metal at the section 


In al would so flow 
at which the 


was in the form ot at 


that ing the met as to torm a heavy 


ring of flange was to be located 
the eyvlinder. 


ich 


ie skirt or opel end of the c\ 


The pune h 
fitted 


landre 
closed jaws and whicl 
linder foreed the heated 


th 


shoulder wl the on strikin 


bottom of t} 


etal to the upset dimensions about en 


proper! 
the 
Che ae employed in th 


the 


e recess ot laws 


‘ second portiou ot the operation 


was ol same tvpe above deseribed, with 





Press Usep FINAL FORMING 


OPERATION CC 


IN OF CYLINDER HEAD 


the Jaws were counterbored at the entrance end to the forged 
The 
uch consisted of a mandrel with a shoulder surrounded by 
eve which extended beyond the shoulder. 


ige dimensions, instead of being recessed in the middle. 
a 
The sleeve fitted the 
ed jaw of the die and the inside extended portion upset the 
al by pressing it against the die, thus forming the flange. Th 
ve was provided with two vent holes permitting gases that 
nt be formed during the forging to escape. 

operation the skirt of the eylinder was first heated to about 
) deg. fahr. in a furnace, then dipped in water to a depth of 
it 14 in. This cooling was done to form a ring of hard metal 
he bottom of the skirt for the punch to act upon. The eylinder 
then placed in the forging machine and the flange made. Pro- 
tion totaled 85 per hour on one machine. 
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Operation / 


ot 
Atte 


temperature 
solution. 
to a temperature 
test 


the 


was 217-255 


machine 


METHOD ¢ Mac 


Next 


Liberty motor c\ 


In impo 


Heat-Treat. 


Ihe completed lorged eviimnder 
placed in a large rectangular heat-treating furnace ay ( 
L525 deg. tahr. and then quenelhe 
quenching it was heated in an annea 
» of 1125 deg. fahr. and cooled ! 
This heat treatment left the ey] if ! 
operations 
HINING CONN} Rop ( ~ 
tance to the method just deseribe 0 
linders was the di velopment of a speci DI 
babbitt-lined bearings for the crankshaft « 


of making bronze 


I} ? 
onnecting rods 
1-hour tes TI 

l Rough- 
2 Rough 
3 Turn on 
one el 
t Babbitt 
5 Cut off 
6 Finish-t 
to len 
7 Press in 
8 Broach 
9 Press o1 
10 Grind o 


Cut in | 
Close in 
Swage 


Face en 
Fillet be 
iy 6 C 


ut 


Burr. 


Operation 


two vrooves 


and finish-bore 


. roug 
urn outside diameter to 
eth 

broaching ring 
hole to 2.4275 in. in 
it of broaching ring 


utside diameter to 3.075 in 


ialves with 3 64 in 


Fimish-mill the parting line 


ds to length 
th ends 
To 


Roual -Drill ( losed f nd. 


diamet 


BRITTING MACHIN ony | 
while would stand up under eG 
T method comprised ~1 oper = e f¢ 
lrill closed end 
and f nish-bore bronze and ftace one « 
itside diameter to babbitting fixture 
id 


Dbabbitt 


S05 


forked-end rod 


Drill and ream dowel holes in lower half 


Cut twelve oil pockets in both halves 


2] 


} 


1! 


and face 


earing o1 


drillin 


\ 
! 











Cut two g-in. semicireular oil grooves on the parting lin: 
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chine was used in this operation, which was necessary only on cast- 
ings where a thin web of metal entirely closed one end. 

Operation 2—Rough- and Finish-Bore Bronze and Face One 
End. This operation was performed in a 12-spindle 14-in. mul- 
tiple machine. The bushings were gripped in a chuck and bored 
at the rate of about 80 per hour. 

Operation 5—Turn Outside Diameter to Fit Babbitting Fixture 
One End. A 12-spindle 14-in. multiple machine was also 
used for this operation. 


and Fac U 
The bushings after boring were clamped 
on special arbors and the outside diameter turned to fit babbitting 
fixture. 








ic. 6 


PRESSING IN BROACHING RING—OPERATION 7 


Operation 4—Babbiit. The equipment required for this opera 


tion consisted of acid vats, tinning turnaces, die-casting machines 
with water-circulating systems, a furnace large enough to supply 


a unit ol 


with molten babbitt 


compressed-air outfit to use with the gas furnaces. 


four die-casting machines 


and a 
The bushing was first dipped into a flux made proportionately 
of 11 lb. sal ammoniae, 9 lb. zine chloride, 6 qt. muriatie acid and 
13 qt. water. The hydrometer reading was 23 to 25 deg. B. 
Before placing the bushing in the specially designed die-casting 
machine to be babbitted it was immersed in the molten tin. The 


Fig. 5, 


mounted on suitable legs or base, 


die-casting machine, consisted of a reetangular plate 
having a cored hole for receiving 
a crucible containing the metal; a crucible with suitable rim hay 
ing two bosses on which were fitted bearings for a pump-lever 
shaft; a pump fastened to two bosses of the rectangular plate for 
foreing the metal through a nozzle into the die proper, a id a 
fixture mounted on the plate straddling the pot tor easting the 
bearing. 

The fixture for casting the bearing was made up of a cireulat 
ing-water-cooled mandrel or arbor sliding vertically 


in a housing. 
This housing 


was secured to two side-support brackets which were 
holted to the plate. The lower die holder carrying the die spans 
the crucible and slides vertically on guide pins. Springs received 
the weight of the holder in suspension. Just inside of the guide- 
pin bearings and screwed into the holder were two suitable rods 
which extended through the housing. The housing was drilled 
and counterbored to receive rods and springs. The lower die 


holder in its normal or loading position was suspended on the 
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springs so that the opening or gate of the die was slightly above 
the nozzle of the pump. 

For babbitting, a tinned bushing was inserted in the lower dic 
and the water-cooled arbor was moved downward until stopped by 
the arbor stripper ring, clamping on the upper end of the bushing 
to be babbitted and the gate end of the lower die on the pump 
nozzle. The movement of the arbor was controlled by an upward 
the hand lever. While holding the arbor firmly in 
position with one hand, the operator with the other hand pulls 


upward on another hand lever attached to the pump lever, thereby 


movement ot 


forcing the molten babbitt from the pump eylinder through the 
nozzles and into the bushing. 

The metal was allowed to set tor about 30 see. 
The 


permitting 


, When the pump 


control lever was pushed downward piston of the pump 


upon its return uncovers ports molten metal to flow 


into the evlinder preparatory to another casting rusly 


Srmultanec 


the arbor-control lever was thrown downward, assisted by the 


violently 
against the lower face of the arbor housing and thereby stmpping 
the babbitted bushing from the This 


the arbor allowed the lower die holder to regain its normal posit 


weighted end, causing the arbor stripper ring to strike 


arbor upper movement ot 


on 





[ 2. 
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and severed the connection between the lower die ar d pulp 

zle, which assured the bushing sticking to the 
to the 

of the babbitt wall at the top for best 


witel cooled arb ) 


and not becoming gate-anchored lower du The thickne 


results habbitting w 
) ] 


3/32 in. and for the bottom 3/16 in. 
Operation Cut Off Gate, Rough- and Finish-Bor Babb 
Geared-head screw machines were used for this operation.  T! 


bushing was held by a three-jaw clutch; an ordinary cut-off to 


held in the tool block of the cross-slide was used for eutting « 


the gate, and a boring bar with two cutters (one for roughing a 
one for finishing) was mounted in the turret for boring hol 


proper diameter, with an allowance for broaching. 
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OOPERATIN ] 

hace ki Length In this operation 14-in. x 4-ft. lathes wit tion to a special base east Ln upper guide of east iror 
back-arm attachments wet ised. The bushings were held on at a hardened and ground steel bushing for the broach-holder q 
CNpaNae iroor, wil cl \ hela wy thre SPITE a rie ‘ rie is do etarles too thre Wi — «of rt i pre 
the outs | miete 0 he Dbroachineg ri Lhe | I I ot ‘ IKK now Pte evsente } nr? worl ~ 
ned a to block witl wo « ers spaced to tace ev work holder was a hardened ste uushine ground o1 . 

prop ! ‘ ! ‘ miele 0 he hole Tike ty ( co erbpores ( 

() Pre Is / hea For 0 ’ broacehir ' dn th aT Duase ¢ ne w tl ol 

( | ' Hoister pp e with two ho s more rere ¢ oun to ne support was bolted the ower vu ee, a I ron ¢astil 

ow e bushing to drop through and counterbores Oo sult oO hardened bus! roune o tit the broach holder he ‘ 
de diameter of the broaching rine was strapped to the bed of holder was a lone tool-ste bar hardene d vro on oO 

pres In the ram of the machine were carried two ndrical to fit the guide bushines and on the other dl to the hol 
pune! Roe - V smaller in diameter than the outside d 2 broach and broach-holder (| 

e bushing but differing length lhe foot-pedal bracket was bolted to the base o ‘ ‘ 

in operation a ring into which had been presse: PP ‘ and was bored to fit the broael older to which it served to Licle 
bushing was placed in the counterbored hole under the yr punch and keep in alignment Between the lower euide eastir 

nda bu ng that was not broached was slight entered into ar foot-pe lal bracket was disposed a collar rmiv tastened to the 
empiv ring and placed under the short prune When the press broach holder. an: attached to this collar was a voked lever i his 
Wis tr pped, the lor y punch toreed the broached bust ng oul ol lever was so fule ied that the we eht o the broael is 
the ring and the short punch forced the bushing, whiecl ad not shiehtly more thar counterbalanced b a cast-iron weight w ( 
been brouches Into the ring msures the broach end of thre holde peing piloted 1 the quill 

Opera ne Broach H lO x. In. Dian ad A special when the bron Ing Was being done. A hand ever will It rods 
broaching machine, Fig. 7, was designed for this operation The was attached to the voked lever to control the loading 
iors We)re removed trom a No ] Knowles key ater a the body 
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The broach had eight cutting edges varying in size from 2.422 
in. diam. to 2.4273 in. diam. In addition to the eutting edges, the 
upper end of the broach had three burnishing surfaces, the 
diameters of which were 2.4274 in. The broach was 5 in. long and 
had a hole ground to 1.625 m. diam. to fit the end of the broach 
holder, 

In operation the keyseater functions normally, with the exeep- 
tion that the down (or what would be the return) stroke of the 
ram is utilized for pushing the broach through the work. The 
hand lever controlling the broach holder is pulled down until the 
latch on the foot lever engages the top of the collar on the broach 
holder. This operation holds the pilot end of the holder and the 
broach-holder quill apart, allowing the broaching ring containing 
the work to be mounted in place. The broach holder was then 
allowed to aseend until the end of the holder protruded enough 
to allow slipping on the broach, and then further until its end was 
piloted in the hole of the quill. The machine was then tripped 
and the broaching was done on the downward stroke of the slide 
carrying the quill, the broach being forced through the work by 
the pressure exerted on descending quill. This downward stroke 
was carried far enough to allow the foot-lever latch to engage the 
collar on the broach holder automatically. The machine was re- 
versed, disengaging the quill and the broach holder. The broach- 
ing ring containing the work was then lifted out and the broach 
was removed from the holder, leaving the machine ready for the 
next operation. 

Operation 9—Press Out of Broaching Ring. This operation 
has been previously described under Operation 7, and is shown in 
Fig. 6. 

Operation 10—Grind Outside Diameter to 3.075 In. The bush- 
ing was ground between centers on a 6 x 18-in. plain grinder. A 
split hardened steel ring ground on its outside to a diameter of 
2.4275 in. was inserted in the bushing and a hardened arbor 
ground with a slight taper was in turn inserted into the split ring, 
the hole of the latter being ground tapering to conform to the 
arbor. <A light pressure applied to the end of the arbor expanded 
the ring sufficiently to firmly hold the bushing for grinding. 

Operation 11—Cut in Halves with 3/64-in. Saw ( This 
operation was done on a plain milling machine with an indexing 
type of fixture. 


¢ on}. 
The work-holding arbor of the fixture was made 
long enough to accommodate two bushings. 
clamped on the arbor with a “ C” 


The bushings were 
washer and stud bolt. A com 
mon 3/64-in.-wide milling eutter was used. 

Close In. After being cut in half, the bearings 
were bent to decrease their diameter so as to allow their fitting 
easily into the swaging fixture used in Operation 13. The bending 
fixture, Fig. 8, was made with a semicircular arbor bolted to a 
base plate. A housing with three cam-lever slides was: fastened 
to the base plates. 


O pe ration 12 


Openings in both sides of the housing allowed 
for the insertion of the bearing over the arbor. The top eam lever 
clamped the work in position and the side cam levers closed in the 
bearing the necessary amount. 

Operation 13—Swage. This operation, which was performed 
on a press, was the keystone operation in the successful produe 
tion of accurate bearings, as the set given them insured their hold 
ing the shape of the master forms. 

The fixture, Fig. 9, comprised a hardened and ground steel base 
plate fastened to a hardened steel form. Two eyebolts were held 
by pins in each side of the form. These parts assembled formed 
the female section and were fastened to the bolster plate. The 
male section was made up of a half-round arbor of hardened steel 
on the clamping plate, the joining surfaces of which were also 
ground. Two slots in each end of the clamping plate allow the 
evebolts to hold the two sections together. A tongue-and-groove 
construction on the joint surfaces of the sections kept them in 
alignment. A filler piece made of hardened steel and ground to 
the finished bearing dimensions was used to take the flow from the 
ram of the press. A hardened-steel cylindrical punch with a flat- 
ground bottom surface was fitted into the ram of the machine. 

In operation, a half-bearing with a filler piece on top of it was 
clamped between the male and female section of the fixture; the 
press was then tripped and the cylindrical punch on descending 
struck the filler piece, which projected slightly above the upper 
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surtace of the fixture. This upset the metal to the finished bearing 
dimensions with an allowance on the parting-line surfaces of about 
0.003 in. for finish-milling. 

Operation 14—Finish-Mill the Parting Line. A plain milling 
machine on this Operation was very satisfactory considering the 
close limits of plus or minus 0.00025 in. A fixture with a half- 
round seat or nest bored to fit the outside diameter of the half- 
bearing was bolted to the plate of the machine. The parting-line 
surfaces of the half-bearing were leveled by the hinge gage at- 
tached to the fixture. The work was clamped with a half-round 
hardened and ground steel clamp, the curved surface of which was 
made to fit the inside diameter of the half-bearing. Two plain 
milling cutters were mounted on the arbor and were so spaced 
that they straddled the clamping bolt and nut. 

Face Ends to Length. A 14-in. x 4-ft. lathe with- 
out a tailstock was used for this operation. 


Operation 15 
A hinged clamping 
ring was used to clamp the work tight on the 
was mounted in the spindle of the lathe 


steel arbor, which 
Two halves, or one com 
A special tool block 
with two cutters straddling the clamping ring faced the bearing 


plete bearing, were machined at one setting. 


to the proper length. 
pe ration 16 Fillet Both Ends. The fillet euts in 

of the bearing, to clear the radius of the crankshatt pin, was done 

on 21-in. 


both ends 
drill presses. The fixture comprised a circular-shaped 
base bored in the center to receive a flanged hardened-steel pilot 


bushing. The outside diameter of this pilot bushing above the 


lange was made to fit the inside diameter of the bearings and the 
hole of the pilot bushing was a fit to the pilot of the filleting cut- 
ting holder. The half-bearings were clamped in pairs about the 
piloting bushing by means ot two hinged clamps rotating on a pin 
located m the rear of the fixture. 
slotted holder. The holder was held in the 
spindle of the drill press with a tapered shank. 

Two l-End Rod. A 


14-in. x 5-ft. lathe, Fig. 10, with a special cross-slide arranged with 


A single formed filleting center 
was fastened in a 


O pe ration 17 Cut Grooves for FIorke 


front and back tool blocks, was used for this operation. A stub 


arbor mounted in the spindle of the machine was made with a 


flange to serve as a stop for locating the work while clamping with 


The half 
bearings were clamped on the arbor at one setting. The 


a hinged ring, similar to the one used for Operation 15, 
arbor 
eould he 


lathe tailstock 


the work under the 


was provided with a center so that the 


utilized to stiffen the support of pressure of 


the eut. The grooving cutters were of the circular forming type, 
with six eutting eda Ss. edges was 


The teeth of 


The adjustment of the cutting 
controlled by the movement of a toothed lever. 
lever meshed with the teeth in the boss about 
grooving cutter. 


this 
the center of the 
The cutter in the rear tool block was used for 
Suitable 
arranged on the eross-slide to control the depth of the cut 

Drill and Dowel Holes in Lower Halt 
A two-spindle 14-in. drill was used on this opera 
The drill jig comprised a base with side supports, to which 
was fastened the drilling plate. 
was fastened a locating block 
work. 


roughing, and the front cutter for finishing. stops were 


Operation 18 Ream 
Bearings Only. 
tion. 
On the under side of this plate 
formed to fit the contour of the 
A slide disposed between the side supports and actuated 
by a eam lever served to clamp the work in position for drilling 
and reaming. Slip bushings were used in the drilling plate, one 
for the drill and one for the reamer to insure accuracy. 
Operation 19 
Parting Line. 


Cut Two Ye-in. Semicircular Oil Grooves on the 
This operation was done on a hand miller. The 
cast-iron fixture supported the work in a semicircular nest and was 
clamped in place with a strap and thumbscrew. 

Operation 20—Cut 12 Oil Pockets in Both Halves. 
tion was also done on a hand miller. 


This opera 
The fixture, Fig. 11, was 
made to so clamp the work that the parting surfaces were in a 
vertical position. The oil pockets were cut on a radius; the cut 
being 1/32 in. deep at the parting line and running out to the 
inner surface of the bearing 14 in. below the parting line. An 
arbor with six 1/32-in. wide plain eutters properly spaced was 
mounted in the spindle of the machine and supported by the 
over arm. 

Operation 21—Burr. A No 1 keyseater was used for removing 
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“economy of Arizona Power Plants Using Oil Fue 


By C. R. WEYMOUTH, SAN PRANCISCO, CAI 





This paper treats of the performances of three steam-electria 


power | OZZK or the cooling pond for the |; pirati ( 
plants situated in Arizona u here load factor and hich fuel cost de Company's plant were furnished by one of the spra 
mand economical operation. Tables and curves of operating char- anes, WhO also proportioned and desiened th pond ar 
acteristics are accordingly given and some of the difficulties encoun- nent. The aetual vacuum shi vn by the operation o 
tered in practice are enumerated owever, has been a disappointment, as a pond o 
N certain Arisone stean power plants the combination o area Was installed. Since the desien of the Inspirat 
lavorable load factor and lugh fuel cost has not only ness} tus detail has been corrected by the addition of coo 


_ . L hie condensate is retuyr i to ti l-fired } 
tated but has also madi possible the attainment of gh i ed 


DOLICTS, ana 
' ’ Vater tor the rT | Ss purinled by ; sooth ater sotte) 
economy, and even in plants where cooling ponds are used fo ; pond is p ( . B nh wate \ 

; . th Cochrane hot process purifier purities the mak ) | 

condensing purposes, his paper reters to the pertormance ot : ce : 

: . ed bo s if eeded, but it is primari] tor puri ‘ 
three such power plants, namely, those of the | Spiration ¢ — woueey OES I primarily for pul 

, F " ed lor the waste-heat |} Nlers installec t the s ter | 
soudated Copper Company, Inspiration, Ariz.; the New Cor ' mae aes & 


: : ; sowlne engines operate at shiohtly lowe! t ’ f i 
neha Copper Company, Ajo, Ariz.; and the Ariz i : : 


acuum nar 
, ond “Tare eae ep 4 ‘ 
( ompal ¥, % larkdale, At hese plants embody Many imiilar a? ae vena = oe ; S Tact » nea . , 
op ; } irbine condensate by passing it throueh | Volz 
features, They differ, however, in methods « condensing as : ee : 
cooling ponds are used at th Inspiration and New Cornelia ot ne SED ~ towing engines 
plants, “and Water tron ( Verde River at the Arizona Power Cole Berg: ‘ walter welghers and Lea recorders ars iiied 
Company's plant. for feedwater measureme) s, for computing e stea supp 
The Inspiration plant was designed in the winter of 1913-14 ‘rom the waste-heat boilers and the steam r ed by Db 
lhe International Smelting and Refining ( ompany's smelter ad oe, & " is The steam consumption the ( 
joins the Inspiration power plant site, and the stean venerated Steam-flow meters are SO Used I ecking ! Cs B 
Wwasteheat boilers in the smelters is utilized for the operatio means a separate record is kept of the economy of t 
of the reciprocating blowing engines, which ar designed for plant on the basis of operation dependent of the hb 
bout 175 Ib. steam pressure These blowing engines are locate: en cs 
n the same power-plant building as the steam turbines unk rhe feedwater New Corne 1) 
nee ‘ Vaste eu boilers mre Col nected Lo thre Suhre stean to 5O rrains mul eS per | >. fo | I 
eader a he o red boners, their steam pressure and the calcium sulphate an rbonate ! 
COnol ) ‘ irbine plant have been limited by the common verv high in sodium « ( | not p rhe 
im pressure of from 175 to 185 Ib. The New Corn i. Copper Vater by chemieca reatment The conde ite ! 
pany. t wa signed in) the winter ) 15-1 i! densers is returnes e boilers nd raw 
I ndependent DIOW engines, the boilers were seleeted f rthe pond ! ‘ ral D pur 
0 lb. pressure While a vher steam pressure w | blowing dow sre ed ! e Cor or yy is 
e been possible, the re e location of ® pla ind expe boliers, Scale i rmed bot ! densers 
e at the date of design led to the lower boiler pressure being boulers, and this requires frequent el ing, as conde 
ected e Arizona Power Company's plant was des yned tem tO impair t wuun 
e wintel 1916-17, and has boilers for 250 Ib pressure e At na Power Co inv uses Verde River wats 
lhe Inspiration plant 25-evele, -phase, 6500 volts hie eensing purposes, this being taken throug flume 
W Corneha plant and the Arizona Power Company's plant mime that the pumping head is red ced by era \ 
e Dot 0) -DPhASse, Z 0) volts. | ¢ maxin ! ie tive Conde sate . ‘ rned ( eb ~ ‘ raw 7 ‘ ’ 
nr ! u is ¢ nated to be 12,000 k ree GOOD kw Ss purified a (o ane rare sangre fh 
rh s were eretore selects 1, thus Willig esp ‘ 
New Corn a Copper Company's priaar iu OM) s ( fo ( ( 
~ ated tf he F500 kw , and this led to the « lection of tw > 
\ rbines, one unit being a spare The Arizona Powe 
MnV Ss pP Wi sed as an auxiliary to a hydroeleetri mple the Inspiration p 
ended rv a peak load of 5000 “\ () ! re lar se ( Che p for ? ‘ , , 
} ae | I re . owevel i roping i Mmratus wa I ~ ( ? ordey ‘ 
! ( \ il rates } Hyer) kw \ is W Des j ‘ 
} equipmer Vs sel, ( ( peal d ( ( CV ot hk ers iu 
) , CAS ‘ ‘ . vats \ : 
\ ree : | ! - 1s oad ‘is ere ; ‘ 0 ) ers | ‘ ‘ t 
Ham 0 ! es, Green fuel economizers, Moore ay and the results obtained are given jj ible J a thy 
‘ ! ul s, Ceniritucal I ! aire ne. and, rathe eontra < ¢ 3 ) 
i { i ( ‘ mole y ‘ j ~ ‘ ~ is { =. l a er ¢ ele? \ 
! ed ! | plants SMe tig te ‘ LOO ol ing. 7 vher elherens due to the tres 
ei r the Inspiration plant, and 150 dee. s iperheat for ing efficiency of the steel , ' As ar . 
e New Cornelia and the Arizona Power Company's plants, structions wer Ve! e operators oO divide 
easured at e boiler, and at normal rated capacity o among all boilers a s, of cours: s dons ' 

ATL the lants also have centrifugal cir lating pumps, the firing system. The operators, however. wer sty 
Inspiration p imps being turbine-dri en, and the others m keep as many boilers on the ling at light loads as e | 
lriven erly fired, maintaining a fire in each of the three burns 

, : ; boiler; below this load boilers were eut off the line. and 
ef Engineer, Chas. C. Moore & ¢ 0., Engineers Mem.Am.Soc.M.E R } ’ . . 
rehred when t] cay again increased 
} cc ‘ S I eg cree ing oe my Hoc “ ; e Che ¢ a ot ~ show the relat ‘3 
steam pressure of the atomizine steam ind the oil pressure 











measured in the supply pipes at the individual burner, between 
the throttle valve and burner. From data obtained from these 
curves, the steam-to-burner regulator was set to give the proper 
pressure of atomizing steam, based on the momentary oil pres- 
sure, 

A complete description ot the automatic oil-firing system in 
use in these plants will be found in a paper by the writer 
entitled Unnecessary Losses in Burning Oil Fuel, and an Auto- 
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Since purified feedwater is used, the plant is not subjeet to 
troubles the oil-ftired 
any loss of fuel result from shutting down boilers for cleaning 
or boiler blow-off. 


from seale formation in boilers, nor does 


The curves of Fig. 3 give the operating records for combined 
boiler and economizer etliciency, atomizing steam deducted; this 


being the form in which the power-plant records are kept. A 


comparison of this result with the boiler efficiency tests would 





matic System for Their Elimination, page 797, Vol. 30, of | seem inconsistent without the explanation that the economizers 
at this plant heat the feedwater through a temperature 
ne Burner Pressure =O Burner Pressur 3 
— Steam to Burner Pressure = Oil to Burner Pressure +32 range of from 40 deg. to 45 deg., whereas it will be 
2's , SH Re, EL SU iE! ea noted that results for the Arizona Power Company’s 
M | } ——$———— + —— + 7 hl . 
a5 10 | [_ | ae aI economizers, given in Table 2, indicate a temperature 
2 | | a ae sl 
Paid | | | | | | l : 
a | en | Dash Line. indicates Relationshipot Stearn rise in the economizer ot 1 deg. fahr. In proportion- 
7 50 | | t | | and 0;! Pressure at the Burners for a Range of | ing the Inspiration eeonomizers with reference to the 
= ¢ t ? t T | 80% 10 /20% of Boiler Patina 
4 ' } } polirions seatesy J investment and fuel saving, it was assumed that the 
®, nad oT | | | | This Pelationship may be Orfferentat other Points ‘ : me ‘ < . 
‘s + ‘ hy “ c c A 
a ° x% } } } } 1 in the Steam and Oi to Burner Linesandat Steam average period of operation would be less than half 
$f | | } - slate linet - » 43 Friction Efe 
25 20 sengilinaaduninames’ eee ae LtoB er Requiqtor due 10 Fi — =e ~— the vear, owing to the use of hydroelectric power, it 
=) 20 40 50 hae ) 
= 0 10 ce ~~ en ee ee ee was also assumed that the fixed charges would be very 
Pressure in Oil Line at Burnerin Lb. perSqin & : 
: : | high. This combination of circumstances, together 
hic. 1 STEAM AND OIL PRESSURES AT BURNER LINES 
o with high freight rates and construction costs in 


TRANSACTIONS, and the system used in these 


that 


plants differs from 
described in the paper merely in the use of a diaphragm 
pump governor to maintain a constant predetermined mas imum 
the then 
operates a throttle valve to give the desired pressure al the oil 


pressure at the oil pumps; oil-to-burner regulator 
burners. 

Under variable load the damper controller has been able to 
maintain CQO, readings varying from 12 per cent to 14.5 per 
eent CO,, for which the corresponding excess air for normal 
conditions is 28 per cent and 6 per cent, respectively, 

After instructing the operators, and while the plant was still 
under the control of the engineers, an average economy was ob- 
tained for the month of September, 19415, as given in the following 
table: 


Average number of turbine units in operatior  e 
Average daily load, 24-hour basis, kw 80 WF 
AY ge steam pressure at boilers, lb. per sq. ir 73 @ 
Average vacuum in condensers, in. of mercur ibsolute 2.66 7 
Average rating on boilers, per cent 95 
Gross boiler efficiency, per cent 80.9 Y 
Average ¢ nomy, kw-hr per bbl of oil as fired s1 
Average economy B.t.u. per kw-hr 5900 La 
In the subsequent operation of this plant by the 
° . x 
owners the economy has been maintained practically 
equal to that shown under the direction of the + 84 
engineers, but during the winter, due to colder > 
circulating water, the economy is even better than 


indicated above. On the other hand, during the sum- 
mer months, with the warmer circulating water and 


falling off in vacuum, the economy naturally drops to 


a lower figure than that given for the month of a 

September. o 
This plant operates in conjunction with the hydro- + 

electric plant at the Roosevelt Dam, and at periods of "50 5 


the year preference is given to hydroelectric power. 
As a result, there is a fractional load, or partial 
shutdown of the steam plant, and for certain 
months this in turn has naturally resulted in a reduced economy. 
The operating results for the plant, furnished by Mr. W. W. 
Jourdin, Mem.Am.Soe.M.E., Chief Engineer of the Inspiration 
power plant, are given by the curves of Fig. 3. It will be noted 
that the best monthly economy for winter conditions has been 
294.5 kw-hr. per bbl. of oil, or 20,910 B.t.u. per kw-hr.; and the 
poorest economy for summer conditions for the normal load has 
been 257.5 kw-hr. per bbl. of oil, or 23,700 B.t.u. per kw-hr., 
although for the month of September 1917, due to the very light 
load, the economy was only 237 kw-hr. per bbl. or 25,970 B.t.u. 
per kw-hr. As previously stated, this plant, in comparison with 
non-cooling-pond plants, is subject to an accumulation of scale 
in the condensers, and as a result there is a slight loss in vacuum. 
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Arizona, resulted in the selection of an economizer of compara 


small surtace, 


tively giving a favorable return on the invest 
ment but a result considerably less favorable than that attaimed 
in the average economizer with oil tuel, when measured only by 


temperature rise. 


Economy OF THE NEW CORNELIA Copper COMPANY'S PLAN 


‘ 


New 
vember 1917, an attempt was made by the 


Following the installation of the in No 


vrinecrs 


Corne lisa 


designing ¢ 


to check the economy of the station, but owing to the war and a 


searcity of labor this work had to be abandoned betore compl 


While it pe 


formance of which the plant is capable, the operating crew have, 


tion. has neve been possible to show thi best 


for the most part, been very efficient in handling it, except 


dur 


ing an illness of the chief engineer, when the economy of the 
plant fell off to a disappointing figure. This oceurred during 
the summer and fall of 1918, and the figures for economy for 
that period are thus hardly fair to the plant. It should also be 
borne in mind, in connection with performance data, that the 


feedwater condition at this plant is such that the frequent shut 


downs for boiler cleaning and the large 


amount of ot wate 


blown off from the boilers affect appreciably its economy. 
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PRESSURES AND EFFICIENCIES AT Vartous LOADS 


This plant, due to its location in the southwestern portion o 
Arizona, is subject to more intense summer heat than probably 
any other power plant in the western territory, and this in tur 
gives rise to considerably less favorable cooling-pond and co: 
denser performance, with respect to vacuum, for the summer! 
months than for the winter months. The vacuum performance 
also influenced by the accumulation of seale within the eo 
densers between the periods of cleaning condensers, due to con 
centration of salts in the cooling pond. 

The best economy for this station known to the writer is for 
the month of January 1918, the average performance for fou 
successive days being about 324 kw-hr. per bbl. of oil, as show: 
in the following table: 
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Dats Ay apt j I noi kw-hr 
GIS kw yy bt il 
January 26 7. 4 
J muar;r 2 rr. ‘} PA | 


January 2S 


January 29 7 SUK 26.2 


Ihe poorest economy tor this station, during the 


1917, was for the month of July, namely, 293.5 kw-lr 


The average vacuum was 1.66 in. absolute and the 


5DDU kw The poorest economy during the summer 
also tor the mont of Julv, or 287.5 kw r. per bDbt. 

u ln =Was 14 “ito tt ‘ iverave Lavine 5SDU 
const el \ ‘ econol ! Tlie sulmmer = ¢ i') 
ormally \ 

The mo repor r December 1918 es the 
Avera i 7soo | re ¢ | \ 
LY913 B.tou. per w-]} | monthly repor ol 
lV ort d, 770 erage « 
nm na wo ) I | | ‘ 
mM ’ ] lil ‘ } “ = ¢ ‘ ’ 7 

i ( ‘ ned ¢ ‘ ( rverience 
1918, and it is the writer's beliet that the station w 
mn be operat it S in previous economy Tor 
u! corres ding seause 

It will be noted that the eeonomy of the New 
Cornelia plant is matenally better than that of the 
Lnspiration This is due somewhat to the larger 
Lurbine nits installed, but n the main to the higher 
SlLeain pre sure ine ) rhe proved design o Coo 
pond, which results better vacuum. In comparing 
the economy of these cooln z-pond stations with tha 
obtained in tidewater plants, allowance should be 
made tor the size ot turbine units, the obtainabl 
acua under operat ne conditions, the irensed te 
on circulating pump due to the greater quantity of 

ter which must be handled through the condensers, 

( nereases PLLTTE PIT head ciuie to the eoo 

1 7) ‘ al a) ? ns of elreu | ité 
rieé 

( ty 0 \ Riz Power C sP 

this plant was completed i September L177, and 

to the war conditions in the mining region it was 
ditheult to assemble a sk ed operating crew. The 
plant was furnished under a contract covering a 
complete piant-econon ruarantee at 5OOO kw load, 


ind the final test, covering 48 hours’ operation in 
regular commercial service, under variable load, was 
concerned mostly with the economy at this load, al 
though a run was made at 6000-kw. load, which is the 
rated capacity of the turbine. The results for the 
final test are given in Table 2. At all times during 
this test the plant was subject to a variable load, due 
to the regulation of the hydroelectric system. The oil 
was caretully weighed and the electrical output was 
neasured by calibrated meters. The electrical output 
riven is the net useful output for the station at the 
2300-volt bus, deduction having been made for the 
ower consumption of electric auxiliaries, including 
ighting for the operators’ cottages, circulating water 
ump, deep-well pump and air washer. The average 
lectrical auxiliary load was 46 kw., which is some- 
vhat smaller than would have been the case had the 


ntire head on the circulating water been overcome by 
umping; against this condition is the fact that during 
he test the quantity of cireulating water was some- 
vhat less than specified, so that, roughly speaking, the 
ne condition nearly offsets the other. 


ummer of 





It is not possible to give daily operating results for this plant 
at the load for which it was designed, for since its installatio 
has been maintained only for reserve purposes, carrying occa 
sional peaks but the majority of the time a very light load, and 


for a number of hours during an average day with the turbine 


standstill. Of course favorable economy 1s not possible under 


such conditions, as the fuel losses due to keepin r hhot ty 


1918S was 


piping, ete., the dead load losses for the operation ot au arle 
and the zero-load steam consumption of turbine result y 
load fuel consumption of the plant which is an appreciabl 
centage of the full-load fuel consumption. Wirt 
} 
bbl explanation, the results for February 1918 are as follows 
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Fic. 3) OPERATING CHARACTERISTICS OF THE INSPIRATION POWER 
PLANT 
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TABLI RESULTS OF EFFIC 


BOLLER IN INSPIRATION 


flue-gas 
2 On 


piping 


vunt of the 


ec’ rs 
the load was very jerky. On this account the damper was fixed to a low point on the 
draft and the ashpit door was regulated furing the test 


IENCY 


PESTS ON STIRLING WATER-TI 
CONSOLIDATED COPPER COMPANY'S PI 


waste-heat boilers and intermittent firing of the other boil 


MECHANICAL 


BE 
ANT 


Class M N *} battery Stirling water-tube boiler with steel casing Heating 
1 per boiler, 7129 sq.ft Rated boiler hp., 712.9 (based on 10 sq. ft. per hp 
Be ! 1 levation, 3615 ft Normal barometer, 26.13 ir 
Test at Test at Pest at Pest at 
100 per cent! 80 per cent) 60 per cent) 125 percent 
rating! rating rating” rating 
Dat test, 191 May 29 June June 2 une 4 
Number of test boul 1 pla i) 5 5 5 
Dura I f test, | irs 10 6 6 0 
Tem] feedwater entering boiler 
deg. fahr 210.15 200.0 191.0 09.5 
remp. superheated steam, deg. fahr 503.9 02.4 $91.0 * 
Deg. fahr. superheat 122.1 122.0 111.0 135.5 
Temp. steam to burner, deg. fahr 504.2 02.7 
Temp. oil to burner, deg. fahr 187.8 186.9 186.0 185.0 
No. 1 166.5 $23.7 3SY.0 495.0 
No, 2 169.0 $27.5 194.0 502.0 
Temperature of flue gases No. 3 170.1 134.7 389.0 907.5 
deg fahr measured, No, 4 $73.3 $34.7 594.0 508.0 
cross breeching outlet | No. 5 $72.5 132.5 s91.0 07.5 
and in rotation No. 6 170.8 129.0 390.0 510.5 
No. 7 $71.3 27.0 3g? () 506.0 
Temp. outside air, deg. fahr 95.0 90.2 86.5 69.0 
Temp. air entering ashpit, deg. fahr 93.1 100 95.0 75.9 
Steam pressure, lb., gage 187.4 184.03 82.3 LS7 
Pres. in oil line before burners, Ib 
gage 22.0 15.0 9 HS 
| Before burner 
Pres. in steam line to valves 56.6 16.8 38.0 67 
burner, lb., gage After burner 
valves : 
Top of first pass No. 1 O14 O16 013 OOS 
Draft, in Bottom of 2nd pass No. 2 062 O80 032 076 
water Front of damper No. 3 O76 .070 020 O91 
Draft, inches of water (power-plant 
instrument), tront of damper 065 O74 033 0 
Analysis of fuel oil by Smith, Emery 
& Co.: 
Water, per cent (by centrifuge)... 480 190 190 190 
Sand Trace Trace Trace Prace 
Sulphur in per cent of dry oil 06 1.06 1.06 06 
Carbon in per cent of dry oil. 85.58 85.58 85.58 85.58 
Hydrogen in per cent of dry oil. 12.87 12.87 12.87 12.87 
Net B.t.u. per lb. of oil as fired. 18,540 18,540 18,540 8.540 
Sulphur corrected in B.t.u. per Ib. 
] 85 s 85 SO 
Total water actually « vaporated, Ib. . | 232,736 04,394 76,857 269,96 
Lb. water actually evaporated per 
hour 23,273.6 7.399 S09 26 996 
Factor of evaporation 1.124 1.137 
lotal water evaporated from and at 
2 deg. fahr., Ib 261,594 LIS8.38 87.286 0 IN 
I Ww ter evaporated from and at 212 
deg. fahr. per hr 26,159 9,730 $564 0 s 
Potal oil fired, lb 16,743 7,498 9,458.5 1,907 
Oil fired per | ir, lb 1,674.3 IAQ 7 9090.5 190.7 
Bo sepower developed | 758 72 122 XS 
Per cent of rated capacity, based on 
work do by water-heating surface 106.7 SO )2 } 
Lb. water ictuall evaporated per 
. 13.99 } 1S 6 
Lb. water p per lb. of oil 
id | fahr 15.62 54 Oo | 
Eff I f b based on gross 
iporat ym pe ‘ s 16 Ss) 4 s é ~ ; 
t CAD n flue ga it top of 
pas 15.5 7 
CO .6 i] { i 
Pe t t es} O 0.8 ] 94 
itt s | pass CO Trace 0 ) ( 
N 83.6 873.48 82.6 53.66 
CO 1.5 
Perce ses | O 3 
t mit damper CO Trace ) 0 
N 83.2 S 83.59 
Per cent excess r over chemical re- 
q ents at front of damper Yu ov f t 
Appar discrepancies in the draft readings of power-plant instrument and 
thermometers are due to the different location of the nozzles and to slight leaks in 
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TABLE 2. RESULTS OF TEST OF THE ARIZONA POWER COMPANY'S 
STEAM PLANT AT TAPCO, ARIZ 

Duration of test, hours 6 
Boiler pressure, lb. per sq. in., gage 0) 
Steam pressure at turbine throttle, lb. per sq. in., gage 38 
Avg. temp. of superheated steam at boilers, deg. fahr 46 
emp. of superheated steam at turbine, deg. fahr.. 6 
remp. of feedwater entering boilers, deg. fahr 7 
remp. of water leaving feedwater heater, deg. fahr 6 
emp. of circulating water from condenser, deg. fahr 62.4 
remp. of circulating water to condenser, deg. fahr 15.7 
Room temperature, deg. fahr S 
Barometer, inches of mercury 6.773 
Vacuum in condenser, inches of mercury 25.783 
Absolute vacuum, inches of mercury ).990 
remp. of flue gases leaving economizer No leg. fahr it 
Average load, kw. per hr 8 
Power factor by power-plant indicator 0.93 
Electrical Output by Integrating Meters 

Gross kw. generated .4 $00 

Gross kw-hr.. s 

Auxiliary power, kw 277 

Net kw. output.. 4.6 

Net kw-hr. output 769 
Oil Measurements 

Potal oil weighed, lI j 6 

Correction due to diff temp. at start and finish, I! it 

Oil actually used, Ib 4.470 

Average gravity of oil (analyzed by Smith, Emery & (¢ deg. B 7. 

Weight of oil per bbl. of 42 gal 

Heat value of oil (analyzed by Smith, E: & ( | per ‘ 
I nomy 

Fuel used per gross kw-hr., lt ISS 

Fuel used per net kw-hr., Ib ).90t 

Kw-hr per bbl of oil, gr 6.0 

Kw-hr. per bbl. of oil net 

B.t.u. per kw-hr., gross 8,478 

$.t.u. per kw-hr. net 4.628 

increase 1n plant economy due to an increase in steam pressure, 


and f the 
Power Company's plant as compared 


reason oO colder water at the Arizona 


the 
water at the Inspiration plant and the consequent improvement 
in 


also by river 


with cooling-pond 


vacuum. All economy figures are based on oil as tired, without 


deduction or correction for moisture, sulphur, or silt. 


The engineers have endeavored to instill in the minds of the 
operators of these plants and to show by example that high 


economies need not merely be looked for during the test 
but 


spiration plant is large enough to permit the emp! 


pe riod, 
The In 


ovient 


ean be maintained during the operating period. 
boiler-room engineer, but, due to their smaller size, sueh 
gineer 1s not maintained at the other two plarts. Thi 
that the load 
maintained for a pe riod of six months only during the year 
that oil $1.45 
Cornelia plant was designed on the assumption tl 


ybl., 


s plant 
was designed on the assumption average would be 


, and 
New 


would 


bbl. The 
oil 


ot these plant . 


delivered would cost about pe 


at 


$1.25 but since the date of desig1 


pe r | 
| oul i 


Cost 
] + 
the cost o 


as materially increased, 
PERSONNE! 


The selection of the principal equipment for the Inspiration 


Lat M4 


( onsolidate il 


plant and its general layout were made jointly by Jol 


ton, Consulting Engineer for the lt spiration 
Chas. C. Moore and C 


which firm was also responsible for the detailed designs, installa 


Copper Company, and o. Engineers, 


tion and tuning up of the plant. 


For the New Cornelia plant the entire work was in the hand 
' 


ot Chas. C. Moore and Co. with the approval of a A. G. MeGrego: 
Consulting Engineer for the New Cornelia Co. 

The Arizona Power Company’s plant was designed and bui 
by Chas. C. Moore and Co. Engineers, with the approval of R. 5 
Mason, Chiet 

A considerable portion of the testing work on the Inspiratio 
plant was handled by A. G. 
and for the New Cornelia and Arizona Power Company plants 
by T. B. 


Engineer for the Arizona Power Co. 
Budge, under the writer’s direction. 


Paulson, also under the writer’s direction. 














Air Fans for Driving 


r 


By CAPT. G. FRANCIS GRAY’, I \ 

In this paper the authors first briefly describe the method em- 
played by the Radio Development Section of the War Department in 
testing air fans used for driving the electric generators usually 
stalled on airplanes for radio communication. 


in- 
They next discuss at 
some length the various types of air fans used during the war and 


present numerous photographs and curves clearly 


illustrating the 


construction of the fans and their operating characteristics. 

The difficulty of the problem lay in designing a fan which would 
turn at constant speed in the air streams of widely varying speed set 
up by the airplane in flight. The various types of fans tested were: 
Fixed-blade fans of special blade shape; fixed-blade fans with wind 
brakes centrifugally regulated; fixed-blade fans using a friction 
clutch or a friction brake centrifugally regulated, and pivoted-blade 


fans in which the pitch is centrifugally regulated. 


URING 


the 
telegraph and telephone apparatus on military airplanes, 


and the 


i 


war extensive use was made of radio 


problem of power supply for such equipment 


receive great deal of attention. The possible sources of energy 

may be lis ed as follows 

a Storage battenes or dry batteries 

h Generators driven trom the airplane engine, Wi or without 
floating storage batteries, and supplying the radio sets 


directly or through dy 


namotors 


C (renerators driven by separate rasoline engines 


/ Generators driven by air fans, or “ windmills” placed in 
} ? 
am outside t! fuselage. 


e airplane 


omical point of view, method b is preferable. It 


was seriously considered, but since it involved cooperation between 
organizations normally operating independently, its adoption was 
delayed. Meanwhile the practice in our Army followed that of 
the the of method 
mounting the generator outside the airplane fuselage and driving 
it with fan 


our Allies, principally French, in ust d, 


an air 

The work done on the development of air fans for this service 
was carried out by the Radio Development Section of the Signal 
Corps, and since it was done under the press of military necessity 

was directed entirely by utilitarian considerations, was often 
fragmentary, and neglected investigations, the need of which was 
realized, but for which time and personnel were not available. 
This record is presented with the work still in unfinished form 

the hope that results obtained may be useful to those who may 
have oeeasion to carry out further investigations on the problem 


CONDITIONS FOR WHICH THE AIR FANS WERE DESIGNED 


Two sizes of generators were to be driven by the 
as desired to develop. 


air fans it 


The essential data on these are as follows: 


Generat Generaté 
for Rad for Rad 
lelegraph Sets Telephone Sets 
rator diameter, in 614 1 
erator output, watts om an 
juired power from fan, watts 0) >) 
nal speed, r.p.m $500 1000 


Engineering and Research Division, Radio Development 


Section, War 
uartment, Washington, D. C. 
For presentation at the Spring Meeting, Detroit, Mich., June 16 to 19, 
THR AMERICAN SOCIETY OF MECHANICAL ENGINEERS. The paper is here 
nted in abstract form and copies of the complete paper may be 
tined gratis upon application All papers are subject to revision. 
») 





Generators on Airplanes 


LT. JOHN W. REED, 


ae ted 


S. A.; anp P. N. ELDERKIN 
Meruops or Test 
Practically all ot the tests recorded in this paper were mada 
with the wind tunnel of the Bureau of Standards, and the manag: 


ment and personnel of the Bureau aided materially in expediting 


them. A special testing generator was mounted in the wind tunnel 
and the fan to be tested was attached to if his generator wa: 
provided with a magnetic tachometer, a separately excited field, 


and convenient means for applying load to the armature circuit 


The external shape and size of the machine were mad 
with those of the radio generators, with which the air fans wer 
to operate rm service, and with this generator and the regular 
wind-tunnel equipment for measuring wind velocity, tests could 


be made rapidly and accurately. 
All of the air fans considered in this development have normal 


speeds of 4000 above, 














r.p.m., or and the centrifugal forees ar 
very considerable. It was therefore found necessary to provide ar 
overspeed test to precede the wind tunnel test For this purpost 
a 30-hp. motor operating through a 43-to-3 De Laval speed-increa 

r — 
Fic. 1 Pre-War Atr FANS 
ing gear to a suitable shaft extension for the fan was set up. This 


device was capable of driving the air fans at speeds up to 14,000 
r.p.m. and to prevent damage to gears or bearings 


; 
Ui 


in 
failure of the fan, a “ weakest point ” was provided by a replace 


able notched-shaft 


Cast 
extension. Failure at this point merely r 
sulted in the breaking of the replaceable shaft extension and of 
course the destruction of the fan, without injury to bearings or 
gears. Heavy guards prevented the flying fragments from caus 
ing any damage. This equipment was designed by Capt. F. E 
Pernot, Officer in Charge of the Signal Corps Laboratories at 
the Bureau of Standards. 

There is one serious objection, however, to this method of over- 
speed testing in that it absorbs a large amount of power and puts 
abnormal thrust strains on the fans. A baffle to prevent air flow 
materially reduced this effect, and later experience indicated that 
it would have been preferable to make the overspeed test in a very 
simple auxiliary wind tunnel with an aperture just large enough 
to drive the unloaded fans at the speed desired. Nevertheless th 
apparatus just described was used in all tests discussed in this 
paper. 

In cases where the strength of a fan was problematical, it was 
first given an overspeed test only slightly in excess of the running 
speed expected in the wind tunnel. After the wind-tunnel test it 
was again tested to the required overspeed or to destruction. The 
best fans were required to withstand up to practically double 
normal speed. 
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SIMPLE NON-REGULATING AIR FANS 


As in all power-plant problems, the ideal in this development 
was a constant-speed drive for the radio generator. When the 
development began, the only air fans available were non-regulating 
wooden fans such as those illustrated in Fig. 1. These fans have 
the characteristic that rotational speed is practically proportional 
to air speed, and when combined with the normal variations in 
the speed of the airplanes this fact leads to very severe require- 
ments for the generator. As an example, a generator which would 
give satisfactory performance at 3750 r.p.m. was required to with- 
stand an overspeed test of 14,000 r.p.m. for mechanical perform- 
ance and, with the addition of a very special regulating device, to 
hold its voltage within 15 per cent at speeds from 4000 to 12,000 
r.p.m. 

Although the need for better air fans was obvious, the non- 
regulating types had to be used until others could be developed, 
and a considerable amount of work was done in adapting them to 
the particular requirements to be met. Fig. 2 shows the construe- 
tion of one of the final with for radio- 
telephone sets, and Fig. 3 its performance in the wind tunnel. 


forms used renerators 


Figs. 4 and 5 give similar information on a larger-size fixed-blade 


fan used for radio-telegraph sets. Fig. 5 also gives an idea of 


the variation in individual fans supposed to be identical. Con- 
siderable trouble was experienced with these fans due to the fact 
that the method for calculating air fans was assumed to be the 
same as that used for propellers. 

Obviously it is establish the method of 
caleulating these fans, but the pressure of more important work 


desirable to correct 
prevented its being undertaken by the Radio Development See- 
tion. The subject, however, was given much attention by Mr. E. 
N. Fales, of the Airplane Engineering Department, Bureau of 
Aireraft Production of the Army, who assisted the Seetion very 
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FA-5, NON-REGULATING AIR FAN, FOR 
TELEPHONE GENERATORS 


RADIO 


materially during the early stages of the development deseribed in 
this paper, and it is hoped he will publish his conclusions. 


REGULATING AIR Fans 


No one can work with simple air fans without being impressed 
with the desirability and apparent simplicity of modifying them 
so that instead of the straight-line relation between air speed and 
speed of rotation there will be more or less tendency toward con- 
stant rotational speed with varying air speed. Among the dis- 
advantages which may be corrected by making the air fans self- 
regulating are the following: 

a Undue head resistance 

b Excessive centrifugal stress in armature windings 
ec Vibration 

d Commutator and bearing troubles 

e ‘Troubles with voltage regulators 

f Troubles in radio sets due to varying voltage. 
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During the progress of this development a great many schemes 
for the construction of self-regulating fans were proposed. As 
all previous experiences led to the conclusion that the performance 
of a fan could not be predicted with any degree of accuracy, every 
reasonable suggestion was carefully considered and if 
tried out. 


possible 
Fundamentally all the fans tested may be classified 
under five principles of operations as follows: 


a Fixed-blade fans of special blade shape 

b  Fixed-blade fans with wind brakes centrifugally regulated 

e Fixed-blade fans using a friction elutech centrifugally regulated 
d_ Fixed-blade fans using a friction brake centrifugally regulated 


Pivoted-blade fans in which the pitch is centrifugally regulated. 


Fixed-Blad. fans 
mitted to the Signal Corps were supposed to give speed reg 


Fans of Special Shapes. Certain air sub- 


] 
ula- 
tion on the principle that the angle of attack and eflicieney can 
be made to alter with the wind velocity in such a way that the 
ratio of wind velocity to r.p.m. need not be constant. Tests were 


made first on a series of blade sections and later on shown 
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Fic. 3) PERFORMANCE CURVES OF Type FA-23 Arr FAN 


(Diam., 15 in.; pitch, 2.1 ft 


at the right in Fig. 1, which was said to possess the regulating 


features in a marked degree. The conclusion trom these tests was 


that at no load the performance of properly designed fans tends 
to confirm the hopes of the designers though the magnitude ot the 
regulating effect is small; but under load, particularly varying 
load, it was impossible to distinguish any improvement over the 











ordinary fixed-blade types of fans. Consequently this method 
was discarded as of no practical value. 
i 
| 
| ; 
| 
| 
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TELEGRAPH GENERATORS 


Fixed-Blade Fans with Wind Brakes. Fans of this type ar 
provided with wings, pins or other projections which are normal! 
enclosed in a blade, but which are 


centrifugal force to emerge and so retard the rotation of the fa 


recess in the caused by 
They have the disadvantage of low efficiency and consequent high 
head resistance, but were considered worth trying. Fig. 6 shows 
Round rods, rods with cloth and 
metal wings, flat strips, ete., were tried for the moving brak: 
element. Many showed practically no regulation of course, but 
others were reasonably promising. 


various development models. 


Among such was the type 


which the brake arms were pivoted and moved out into th 
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air by the action of centrifugal weights. Another interesting fat 


had the break arms actuated not by centrifugal force but by the 
air pressure on a plate mounted in advance of the nose of the 
fan, and gave a curve in which, for a certain range, the r.p.m. 
actually decreased with increase in air velocity. 

The net this 


brake principle would give fairly 


that the 
characteristics 


eonclusion from research was wind. 


rood over ; 
- \ 


imited range of air speed, and with further refinement it might 


have been worth putting into production. However, that stage 
was never reached due to the work on the pivoted blade type of 
ran deseribed helow. 
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Tl) Prt 
riction-t md Ir n-Brake Fans. As in the types ot 
rulating air tans discussed above, the frietion-clutch and fri 
brake principles of operation are inherently objectionabl 
ount of their low efticien: ind consequent high head resistanes 
ey offered a possible solution, however, and were tried out ¢ 
rimentally I) the triction eluteh TV ype ot tan the tar hub ~ 


vable of tree rotation about the shatt ot the 


es through a friction elutch The elute} 


11s re ised DY 
on of centrifugal weights when the speed passes the pre 
rmined maximum, permitting the fan to run at | sher speed 
the driven shaft o e generator. The curve of this far 
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Fixep-Biape Fans witn WINp Brakes 


atisfactory for the first model, but the heating due to slipping 

‘ ie clutch at high velocities was too great to permit the use of 
fan in practice and the development was abandoned. 

the frietion-brake type of fan the fan is keyed to the gen- 

r shaft and is prevented from exceeding normal speed by a 


eshoe operated by a centrifugal weight and bearing on a plat 
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attached to the generator trame. | s also was tred, an‘ a 


results essentially similar to those obtained with the 


With the 


clutch type. 


very considerable variation in air speed met with on 

airplanes, the friction devices generated so much heat that then 
ise was impossible. 

Variable-Pitch Air Fans. The ideal principle for the design 


of a regulating air fan is that of 


rving the pitch of the blade oO 


correspond to the variation in air speed; this principle bY no 
means new, having been considered in a variety of for i 
propellers for a number of year The great diftic 
construction has been that the mechanical streneth nec I 
vithstand the ver high centnlucal orees an he del I 
operation necessary for close re on are very hard to « ne 

This obiection does not app <o foreibly to fans ! eT 

n blade wl e} ire expected 0 warp under centrmluga ( 0 
to change the p tch and a few samples which it was hoped would 
operate on this principle were tested, They were Insuces rul 
I nelpally Oo account o mee} rile construction and Inprovea 
oub ‘ t can probab take ear ! 

1 ar speed. V ereas the 1) oted bla ‘ lgns are eapnahbl 
’ Vel ‘ idles i! 3 i r speed } 

me I i jane pra ‘ 

P? Blade rileai hie I st pivots rlanade 
to the attention of the Radio Ds elopment section was made Dy 
he Sperry Gyroscope Company, but it proved unsucees » «rine 
o mechanical weakness. It was, however, the forerunner of very 
successtul fans, and serves to illustrate the general principle on 
which all operate. The blades are mounted on bearings and ar 
capable otf rotating through a considerable angle Centril ul 
veignts are mounted on aris attached to these blades il ‘ ad 
0 rn them wu he proper direction to inerease the pitel \ 
"4 sting spring and ecessarv hub « mpilet« the mecha I 
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The first model to pertorm satistactorily was designed by My 
Slate, of the American 
pany, of Washington, D.C. The 


l-blade fans then in 


Thomas Mechanical Improvement Con 


very great improvement over tie 


; 


xe ise made the production ot this tan hig'ly 


desirable, and it was undertaken at once under purchase specifica 
tions as follows: 

perating air-speed limits I to BOO: 

Normal speed yO) roo 

Speed variation less than.. Plus or minus 4 pr ent 


Overspeed test . SOOO r.p.n 


[t was, of course, realized that this fan was by no means in its final 
form, and work toward improving it and providing new sourees of 
One of the 
objections to the original design was that the particular mechanism 


production was carried on as rapidly as possible. 


used caused the centrifugal force to increase as the sine of twice 
the angle, while the spring restraining force increased according 
to a straight-line relation. In the second suecessful design this 
was corrected by the use ota special linkage between spring and 
blade which modified the curve of spring resistance to fit that of 
the centrifugal weight. Fig. 7 shows one of these fans and Fig. 8 


its performance. In this as in many other cases of radio develop 
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ment work, the design was conceived and outlined by the Signal 
Corps engineers and the details worked out at once by the manu- 
facturer (in this case the American Propeller and Manufacturing 
Company) in a form ready for immediate production, 

The third successful design of variable-piteh air fan was the 
work of Mr. Pinaud, of the Des Lauriers Aircraft Corporation, 


and differs very radically from those previously deseribed. It uses 


Fan Speed ,r.p.m. 





Air Speed emi 25 per hour. 


Fic. S PERFORMANCE CURVES OF ‘Type FA-4-A AtrR FAN 


(Diam., 20 in.; pitch variable) 


only one blade, and its principal advantage is that by ingenious 
counterbalancing practically all strain is taken off the bearings 
whereas in other forms the thrust bearings must earry a very con- 
siderable load—both radial and thrust 
rotation, and the 


due to the high speed of 


unbalaneed designs of the blades. Friction, of 
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(Swept diam., 20 in.; pitch variable) 


course, results in considerable “lag” in the performance of the 
fan. The mechanical construction of the Pinaud fan is also a 
considerable improvement over its predecessors in simplicity and 
ease of manufacture. 
performance. 


Figs. 9 and 10 show its construction and 


Heap-RESISTANCE TESTS 


A demonstration of the value of the regulating air fans in re- 
ducing head resistance was made by the direct test of a complete 


radio-telegraph transmitting set in the wind tunnel. A run was 
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first made with the set equipped with a fan hub and nose cap but 
no blades; then a second run was made with a fan operating nor 
mally with the generator both loaded and running light, and finally 
a third run was made with the fan blades locked at several values 
of pitch. The results of these tests are shown in Fig. 11, from 
which the following conclusions may be drawn: 

The head resistance of the set fully loaded in an air stream ot 
75 miles per hour is 6.5 lb. At this air speed the resistance otf 
the blades alone equals the resistance of the body, after which the 
resistance of the blades remain nearly constant, while that of the 
body inereases as the square of the air speed. The body alone 
has 5 lb. head resistance at an air speed of 90 miles per hour, and 
at the usual ratio of 4g hp. from the engine per lb. of head re 
sistance, this requires 0.36 hp. from the engine. On a basis of 
20 Ib. in the fuselage per hp. from the engine, the set would weigh 


13 lb. more than it now does and still be no more load on the 
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engine provided it was mounted in the fuselage and obtained 1 
power directly from the engine. This emphasizes the desirabilit 
already mentioned of obtaining all electric power by direct driv 
from the engine rather than from air fans where it is possib 


to do so. 


AIRFOIL TESTS ON BLADES FOR REGULATING AIR FANS 


In designing blades for regulating air fans, the effect of wi 
pressure in producing torque around the blade axis has been qu 
tioned, and obviously such an effect might seriously interfere wi 
the performance of the fan. To obtain data on this point tes 
were made on blades from a fan of the type shown in Fig. 
using an airfoil balance. 

The results thus obtained show that this effect is negligible 
far as practical designing is concerned. 
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A cause of misunderstanding has been the fact that the in per sual vage only fir ed parts We never y 
! ree not being well grounded in the fundamentals ot to Glose limits on a rou nye cut, bu till we ne 
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deficient in knowledge, and the manutacturer o1 e other nele cut w i tool whik ndan i] lag neces 

na is taken it for granted that the inspecte il nee, ‘ ind rigidity 
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know ind of ch figures do not tell all that should however, they become smoot nd where gag 1 sex tim 
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ly throw it out if it goes in by hand, we expeet every bolt to entirely cure this fault. 
the thread gage by hand and without force and make no With the introduction of the wire method of measu J is 
ance In our gages tor final screwing down, thus defeating now necessary In cutting a thread to figure out in abstruse methe 
ery object we are striving for, to wit: a good fitting male matics the angle the thread tool should have in order to gen ‘ 
emale thread. I do not think it an exaggeration to say a thread of the required angle and pitch diameter 
we took a bolt and nut that fitted perteetly in the gages The question naturally arises, then, Are we not making ou 
ld reject both when we used them. The inaccuracies o1 threads to conform to the results seeured by wil 
ire what make the apparent good fi 


re measurements, 
it. and misleading ourselves as to the 

rther, we do not cut the same thread upon different kinds ot obtained? Ar 
al with the same die. In manufacturing we have to deal 


open-hearth and 


angle and pitch diame 
we not taking the wire 
making our threads eonform to the 


ter 
system as an end and 


wire rather than using t 
bessemer steel, brass and copper, whic! Wire aS a means of measurement? In other words, we do not 
er tap nor thread the same. Should we not then make our know whether we are getting the correct angk 
different for each material? The number of good threads 


ven lot of pieces made with the same die or tap is dependent or measurement 
pon the nature of the material used; second, the tolerance Sbould be used for duplication only and not to set standards. 
d; third, the method of relieving threading tools; fourth, When the cross-section of the thread of a gage 1s projected on 

lation of the weight of the die and the nature of the piece 4 Screen the surface is shown to be full of hills and valleys even 
i ‘utting; fifth, the mechanical means used to cut; sixth, the When ground—quite often the tooth is rounded. 


and pitch diam: 
ter with our wires, but we make our threads conform to them, 


nevertheless, and i believe that the wire system 


1 he object yf 


tributed as a discussion of the subject of 
presented at the Annual Meeting. 


the projectoseope is to indicate whether or not the tops of these 
Threads and Thread 
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hills constitute the desired angle. 


I is obvious that in using 
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wires one may rest in a valley and the other on top of a lull 

which shows the fallacy of attempting to say that a thread is 
0.0002 in. or 0.0003 in. undersize or oversize on the pitch diameter. 
We do not know that we are measuring on the piteh diameter, 


which is simply a mathematical point of departure where two 


theoret i@al elreles touch. 


It may be asked why a thread is not as readily measured on 


the piteh diameter by the wire method as is a gear, where the 


| 


method originated. The answer is that on a gear the wire has 


a lone bearine on a finished, smooth surface with the tool marks 


parallel with the wire and much finer in proportion, giving it 


a true seat. It would not be attempted to measure helical o1 


bevel gears by this method. It is obvious that the only way to 


do this would be with a ball and not a wire. This same is true 
of heheal threads. 


Many 


0.0002 in. 


thread have been rejeeted because they were 


rages 
off on the pitch line, and when this occurs it begins to 


tax our credulity as to the ability of man to make thes¢ 


measurements, since we know that on a straight, flat piece two 


men can seldom measure within 0.0002 in., even with the same 


micrometer, the difference being due to the difference in pressure 


and feel. Of course here again we must not contuse the tacilities 
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the female threads, and by this process any desired fit may be 
secured, regardless of tolerance. 
C. B. Lorn, 
Gen. Supt. Wagner Elec. Mfg. Co. 
St. Louis, Mo. 
Laving a 6-ft. Water Pipe Across Passaic River 
To THE Eprror: 
An interesting problem in mechanical and civil engineering may 
Delawanna, N. J. (nine miles from Hoboken via 
D., L. & W. R.R.), where the Jersey City Water Department 1s 
laving a new 6-ft. 


be observed at 


diameter water-supply pipe across the Passaie 
River. 


} 


The pipe, which is built of 5g in. steel plate, is to be riveted 


together and tested hydraulically before being placed in position 

On the west side of the river and sloping gradually toward it, a 
narrow-gage track has been laid. About two-thirds the distance 
is about 200 ft. wide, two 


} 


across the river, which at this point 
parallel rows of piles to support a gantry erane have been driven 
The grantry could not be carnmed all the Way across the river be 
cause navigation had to be kept oper 


The plan ol operation 1s to build the pipe or the wheeled 




















ot the Bureau ot Standards with those available to the tool maz earriages placed on the narrow-gage track, and then gradua to 
facturer doing war work. move it into the river, supporting it partly by the erane, by the 
When we consider that 0.0001 in. on the wire used for measur traveling earriages, and by floating 
iny a 32-piteh thread makes a difference in angle of 0.5 deg., we When the correct position has been reached the pipe w be 
in see to what impossible refinement we are carrying tl sunk to its proper level, set and connections made to the existing 
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Metriop EMPLOYED IN LAYING A 6-F4 


when gages were rejected that showed an error of more than 
10 min. 

The question of the maximum diameter is always a subject o1 
Most drawings call for a theoretical 100 


In practice in the past 


discussion and dispute. 
per cent thread or leave it to be inferred. 
we have been able to secure 75 to 85 on bessemer rod; trom 
85 to 90 with open-hearth rod and 90 to 95 on good brass. With 
the thread miller it is possible to get 75 to 85 per cent of pieces 
with 100 per cent thread, but fine threads usually require burring; 
and it is also in some cases possible to get a 100 per cent thread 
by cutting a slot in the bottom of the thread on the tap, thus 
allowing the metal to flow. 

Having hypothetically gone to the practice of milling our 
threads and having secured thereby what by individual measure- 
ments we call a 100 per cent thread of the proper lead and pitch 
diameter; and having also secured from the Bureau of Standards 
a gage as near perfect as they can manufacture, what will the 
gage tell us with regard to the thread? It does not tell us 
whether the thread angle is too small nor whether the pitch is 
correct. It does not tell whether the outside diameter is too small. 
It simply tells us three things: (1) whether the outside diameter 
is too great, (2) whether the bottom of the thread is oversize, 
and (3) whether the lead is correct. 

I am assuming that the above was a maximum gage. Adding 
a minimum gage would establish only one thing more; i.e., the 
minimum outside diameter. 

I have stated that if we had perfeet gages and a perfect nut 
and bolt, we would reject them when we came to use them. So, 
logically, if perfection is not satisfactory, less than perfection 
must be. We may lay it down as an axiom that two threaded 
pieces, the angles of the threads of which are the complement of 
each other, cannot, if made correctly, produce a tight fit. What 
is required is to place enough metal on the male member to fill 
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ACROSS THI 
pipe on each bank of the river. The pipe to be handled is about 
250 ft. in length and weighs in the neighborhood of 65 tons 
Ro ce LA Be 
Washington, D. C. 


Lubrication of Air Compressors 
To THE EpiTor: 
The report of Mr. H. V. April issu 


ot Meret HANICAL I; NGINEERING, concerning the lubmeation ot a 


Conrad, page 384 of the 


compressors is excellent, and should be given serious consideratio 
by the owners and operators of such machinery. 

If I may add a suggestion in this connection, I would strong 
advocate the use of a suitable oil separator to be placed on t! 
discharge line between the air cylinder and air receiver, and 
arranged as to permit the blowing out of the entrapped oil 
regular intervals, say once each day. 

An oil separator such as is used on the gas-discharge lines 
ammonia compressors would meet the requirements. 

By following this plan most of the oil passing from the a 
compressor cylinders will be entrapped and prevented from g 
ting over to the air receiver, and this oil when drawn off « 
usually be used to advantage somewhere about the plant if pro 
erly filtered. 

Another thing in this connection: It would help matters 
place on the drain of the air receiver a suitable trap to auton 
ically drain it of moisture and oil. This trap would, of cour 
be similar to the ordinary steam trap, except that its vai 
should be designed for the character of the work they are to p 
form. 
receiver in case trap repairs are to be made. 


It should be by-passed, permitting hand draining ot 


C. T. Baki 


Atlanta, Ga. 
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WORK OF THE BOILER CODE 
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HE Boiler Code Committes meets monthly for the purpose of UAS ~ 
considering communications relative to the Boiler Code. {ny lng ( ! ) 
one desiring information as to the application of the Code is re- ( la I ‘ 
quested to communicate with the Secretar, of the Committee, Mr. 
C. WwW. Obert, 29 West 39th St.. Neu York City. 
‘| cedure e | te indir 
er ) ! I era ! ( opres nt \ ( Soe! 17? 
e ( { all o menmibe the ¢ ‘ | ‘yg 
( ‘ d passed upon at a reenla et ( e | 4 
This interpre ! later subn ( 
s I pro fer Whi if 4 ! 
in Mi 
P : on ( ‘ ( 
te yu ‘ i ed al ( ! ( \p oe) 
Ae ee —, , 
( ne ea rN hx 
( he ( ee / =~ 
( \ ) , vores riders ' e B ( 7 eS 
eir publies in M SQ 
The rey s Case should das vs Fic. 1 Pp . S Fis , No 
emains re ‘ is a nozzle, n reme 
op hea e boiler and the thu vw considered. Par n Tables 16 and 17 w 
I tte pri Par. 216 re apprise , ‘ contorm to that re ‘ yles "2? 
top head ormed trom flat sheets | thie ( Repiy: It is an wee , a 
e crown sheet ar top head are dished, the maximum construction of flane ; = wena gam 
thle worki pre ! s caleulated m Par. 195 Par specified in the Code ma <<a : * MES ae 
piles the lue to the boiler. Phe diameter DOT «¢ Cle al ( reme 
Case No 292 number and size of bolts. shy ld « rm to th. a 
oe lables 16 and 17 
In the hands of the Committ 
( S No. 9 
CASE No, 229 
° In ru: Do t re llirements Par 5 O B Lo 
) “ir Is it not poe rmussible indey the re rements ¢ ‘ respecting the relnlorcement of andhole « per rs, app 
sed edition of the Boiler Code (Edition of 1918) to e up a eral or only to handholes placed in boiley e ells? 
er with safety valves set for the pressure tor which the boiler Reply: The requirements ot Par. 258 are intended { , 
signed, even though the boiler is to be operated at a pressure handholes placed in the cylindrical sheets shells or « : 
r than this maximum allowable working press ire? It fre 
y oceurs that a boiler will be built for a certain pressure, CASE No. 234 
| be operated initially at a lower pressure and the pressure Inquiry: Is it ecessary that washers used betwee; ( Inve 
ased later, and it would obviously be of great eonvenienc surface of the dished head of the drum of a water tube h 
er manutracturers if the satety valve could under such con and the nuts of tl readed stays, be of « ist steel, or may é Y 
s be set for the maximum allowable working pressure Or cast or malleable iron? Thes, washers which are of speeja] 
4: There is no way by which the exact satety valve capa wedge shape, are not exposed to any hig eat, but are mere 
be determined without knowing the pressure under whieh ised in compression. 
voller 1s to operate. Pars. 270, 271 and 274 give the rules Reply: It is the Opinion of the Committee that the vw ers 
letermining the capacity under the construction and after shall be made of wrought or cast steel, or wrought ron 
perating pressure is known. _ 
Case No, 235 
Case No. 230 Inquiry: Is it permissible under the Rules of the Boiler Cod; 
(Te the teenie of the Committee to form an outlet nozzle on the steel pipe heade1 of a boiler b 
inserting a nipple through a hole bored in the side of the pip. 
Case No. 23] header for a driving fit. and flaring the interior projecting end 
and then subsequently welding to the header around its outsidk 
wry: Is it necessary under the requirements of the Heating circumference for steam tig! tness, the metal in the pipe header 
Section of the Code, to eonstruct boilers which exeeed being of a lesser thickness than that required to make an ey 
in diameter but are to be operated at pressures not exceed panded joint? 
2 Ib., aceording to the requirements for power boilers? Reply: It is the opmion of the Committee that this met] od o 
ly: Part a Section I] of the Boiler Code, does not specily ol forming an outlet nozzle on a pipe header, does not meet the 
eating boilers exceeding 60 in. in diameter, need to he built 


ordance with power boiler rules. The only special re ’ 
ment of steam heating boilers over 60 in. 


in diameter earry- 





requirements of the Rules in the 


ise 


other construetion contorming to the 





of autogenous welding only 


Boiler 


where 


Code, wi 


the strain 


18 


earnied 


ich sanction thx 


by 


requirements of the Code. 
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RESEARCH 


A Department Conducted by the Research Committee of the A. S. M. E. 


Research Needs 


D R. W. R. WHITNEY, Director of the Research Laboratory 
of the General Electrie Company, writes regarding the need 
of developing research men and the importance of holding those 
who have demonstrated their ability in research in this field. He 
suggests the possibility of the Society's aiding by financial support 
in the following way: 

I have also felt, in the case of our Chemical Society, that if it could 
raise the money to insure at least one pure research 


investigator a 
year, it could scarcely find a better way of advancing the science. I 


thoroughly believe that there is nothing which could do as much good 
for American science as to pick out a few good, young students, and 
by cold cash insure their continuance in pure and independent scien 
tific work. This might be called the personal method, but I am sure 
that I have already noticed, in watching men, that a good man can 
do wonderfully good work in the advance of science or engineering if 
it can be arranged that he devote his entire attention to it with either 


a fair outlook or an assurance of safety on his part. 


Erratum 
In the deseription of the Thermal Testing Plant of the Ex- 
periment Station of Pennsylvania State College on page 464 of 


MECHANICAL ENGINEERING for May, the statement that the 
Tagliabue thermostats hold room temperatures within 5 deg. 
should read 0.5 deg. 

A—ResearcH RESULTS 
Cement and Other Building Materials A1-19 Tests on Kansas 


Sands for Use in Mortar and Conerete, by R. A. Seaton 
and I. I. Taylor. Bulletin No. 3, Engineering Experiment 
Station, Kansas Agricultural College. Address Director 
A. A. Potter. 

Results of experiments show that all samples met the require- 
ments of the joint Committee on Concrete and Reinforced Con- 
erete from the four national engineering societies. Thirty-two of 
fifty-two samples have to be used with a small excess of cement. 
Only one sand had more than 6 per cent of its sample pass 
through a 100-mesh sieve. The sands in general were well graded. 
Cement and Other Building Materials A2-19 An Investigation 

of Blended Portland Cement, by E. S. MeCandliss and 
H. H. Armsby, School of Mines and Metallurgy, University 
of Missouri. Address Director, Rolla, Mo. 

Electric Power A1-19 Electric Cooking Appliances, R. G. 
Kloeffler, Bulletin No. 9, Engineering Experiment Station, 
Kansas Agricultural College, Manhattan, Kan. Address 
Dean A. A. Potter. 

Advantages of electric cooking: safety, cleanliness, convenience, 
excellent results. First appliances exhibited in London, 1891. A 
cooked banquet to Lord Mayor of London, 1894. 
change in temperature X |b. of water 

3415 & kilowatt-hours. 

Electric Irons: 0.97 kw-hr. for ironing wash for family of 
two; 1.25 kw-hr. for 70 pieces, family of six. Iron disconnected 
281% per cent of time. 

Electric Toasters: 0.11 kw-hr. to make eight pieces of toast. 

Coffee Percolators: about 0.08 kw-hr. to make five eups of 
coffee; efficiency 72 per cent. 

Electric Grills: 0.10 kw-hr. for eight pieces of toast; efficiency 
39 per cent. 

Chafing Dishes, efficiency 60 per cent. 

Immersion Water Heater, efficiency 80 per cent. 

Cost of breakfast of 5 cups coffee, 4 slices of toast, 2 slices of 
bacon, 2 fried eggs, 0.19 kw-hr. 


Efficiency = 





5 


34 


> 
~ 


Electric Ranges: Efficiency range trom 32 to 60 per cent. 
Cost of cooking for a week (comparative values) : 20.7 kw-hr., 
tt. of gas, 70.25 lb. of coal, 2 gal. of kerosene. 
Foundry Equipment, Materials and Methods Al Silica Re- 


tractories. Factors affecting their quality and methods of 


320 eu. 


,y 


testing the raw materials and finished ware. Technologie 
Papers of the Bureau of Standards No. 116. Address 
Director S. W. Stratton, Bureau of Standards, Washing 
ton, D. C. 

The work of this paper was earried out to obtain by simple, 
aceurate means the degree to which the amorphous silica is 
gradually transformed to erystal forms ot lower specific gravity 
when bricks are burned. and 


methods of manufacture are touched upon as possible improve 


Points concerning raw materials 


ments. Molding with a pressure of 1500 lb. per sq. in. after mix 
ing of sized materials in a batch mixer. The experiments show 
1250 
cent. in the usual manner and then keep it between 1250 and 
1350 deg. for several days, at the end of which it 
until the Orton pyrometric cones from 18 to 20 bend over. 


t 
iv 


that the best method to burn is to raise the temperature 
deg. 
raised 

The 
specific gravity and porosity of most of the leading varieties of 
silica brick have been determined. 
2.270 with an average of 2.384. 
31.5 per cent. 


time 1s 


They vary between 2.650 and 
The porosity varies from 22.6 to 
The investigations show that the spe elfie gravity be 
tween 2.65 for quartz and 2.270 for tridymite crystals indicates 
the degree to which the brick has been burned. 
Foundry Equipment, Materials and Methods 

Sand. 

of molding sands consists of adding an excess of water and 
ot Standards, 


Stratton. 


AZ Molding 
A method to determine the optimum water content 


1q 


whirling the mixture in a centrifuge. Bureau 


Washington, D. C. Address Director S. W. 
Tar and Coke Al-19 Preliminary Studies of Mis 
souri Cannel Coal, by H. L. Dunlap. School of Mines and 
Metallurgy, University of Missouri, Rolla, Mo. Addre 
Director. 


Fuels 


Gras, 


Tron Steel 19 


Magnetite Or 
Commercially Suecessful Process 


Pittsburgh 


1] Purification 

ing 4 per cent Sulphur 

to 0.10 per 
Laboratories, Pittsburgh, Pa. 

Mathematics Al Physical Quantities. 
the Derivatives of Physical Quantities. 
dimensional caleulations used in wind tunnels to othe 
problems as those in predicting errors in instruments 
Scientifie Paper, Bureau of Standards, Washington, D. ‘ 
Address Director 8. W. Stratton. 

Metallurgy and Metallography A1-19 Aluminim and 
Alloys. Bureau of Standards Cireular No. 76. 
Standards, Washington, D. C. Address Direetor. 

Metallurgy and Metallography A2-19 Bibliography on Roasting 
Leaching, Smelting and Electrometallurgy of Zine, by H 
L. Wheeler. School of Mines and Metallurgy, Universit 
of Missouri, Rolla, Mo. Address Director. 

Metallurgy and Metallography A3-19 The Effect of Additio 
Agents in Flotation, by M. H. Thornberry and H. ‘| 
Mann. School of Mines and Metallurgy, University 
Missouri, Rolla, Mo. Address Director. 


, 
and 


ot Contain 


of Purification cent. Testing 


-19 A Relation Connecting 
Applying 


Its Light 


Bureau o! 


B—RESEARCH IN PROGRESS 


Air B1-19 A Commercial Method for the Measurement of Hig! 
Pressure Air Flow (100 lb. per sq. in. gage). H. 
Dickerson, School of Mines and Metallurgy, University o 
Missouri. Address Director, Rolla, Mo. 


_ 
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B3-19 
Thread 
D.. C. 


Measuring Device 
Ring Gages. Bure 
Address 


lustruments 
Diameter of 
\\ ashineton, 


aad lor 


lpparatus 
Ml 
Ktfeetive 
Standards, 


Stratton. 


ol 


\W 


‘au 


Director s 


1; paratu 


/ I) Bi-19 Machine f 
Threads. [Improvement of apparatus shown in Figs 
$, pcre $12, of MrecHAN Api 
Bureau of Standards, Washingt 


Addres 
S. W 


1) aratius 


ana fruments Lead-testing oO! 


3 and 
1919 


Director 


I NGINEERING, 
1). ¢ 


AL 
on, 
Stratton 

Ins ts B5-19 Balaneed 
Bureau of Standards, Washington, D. C, 
Ss. W 


tratu ana 


and frume? 


Micromete r 
Address 


Holder 
Director 
Stratton 
In B6-19 

Materials A 


frument Specihe Grravityv o Finely 


Powdered new method to obviate ditheulty 


Bureau of Stand: 


i¢ to the presence ot air ire W asi 
) 1) ( \ddress Director Ss. W Sstrattor 
( ” ’ Orga B1-19 Preparation of Anhydrous Oxali 


DD Turner 
Metallurgy, 


\\ 


and 


Drier 
Mines 


Use of Buffalo Vacuum Selt 


\\ iki son, School ot 


University of Missouri. Address Director, Rolla, Mo 

Chemistry, Organic B2-19 Preparation of Tri-methyl-amine by 
Means of J. P. Devine Autoclave at 650 to 700 Lb per 
Sq. In. from Methyl Aleohol and Ammonium Chloride 
W. D. Turner and B. G. Niehols, School of Mines and 
Metallurgy, | niversity of Missouri Adare Direetor, 
Rolla, Mo 

} non B1-1 Cost and Aecounting Svstem tor a Mael 
Shop. Worcester Polytechnie Institute, Worcester, Mas 
\ddress Prot. W. W. Bird 
P r B rhe Efficiency of Coal, Kerosene, Gasoline 
ind Eleetric Water Heaters Engineering Exper 
s ym, Kansas Agneultural Colleg Address <A \ 
Po r, Mani in. War 

/ B Resis ce § Air to the Transmission of Hea 


Stati 

Dean <A \ 
Kar 

Heat B 
Media. Eng 


Var ous 


ssion Through the 
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ENGINEERING 


Vetal Ve 


Pyrometric ( 


“ardiy ai ‘ 
Kefficieney of 
and Metallurg 
Rolla, Mo 


/ il Material ane 
Materials. Eng 
Agricultural] ( 
hattan, Kar 

‘ im Power B 


Steam in Pips 
\ddress Dear 
Transmission B 
Drives 
Element 
Addre 


/ n n B 
Due »>S 
cester Polvytec 
Pri W. W 


tallography B. } lhe Relation of Exaet 
ontrol of Heat-Treatment Furnaec o the 
Drill Steel ( y Clavton, School Mines 
vy, University of Missouri. Address Din r, 
Equipment B » Te on K is Road 

neering Experiment Station, Kar State 


( oelher. 
7 [ niversit 
M. EK. Cool 


Minimum 


Relation 


W oreester Pp 


Dean A. A 


nter 1) in oO Pp ( tor 
wee! | istl« Te Oo ind 
oO chnie Ir e, Worcester 


ss Prof. W. W. Bird 
W indags Belt Drives Loss of Power 
Frietio Variation With Speed Wor 


Worcester, 


( {ES ‘i [s 

Heat ¢ lransmissio Heat Through Cast-Iron P 
(nnealing Furnaces lranster of heat f) 
at 1000 to 1400 deg. fahr. moving with a velocit LOOO 
to 2000 ft. per min. Temperature of furnace betw 
300 and 500 deg. fahr. Address G. L. Ostgren, N I 
Zine Co., 55 Wall St New York City 

] r / Optical Surfaces. Improved methods of 1 
optiea surlaces, including metals, glass, rubies, efc \k 
dress F. G. Pease, Mt. Wilson Solar Observatory, ( 


l [ raphy ¢ 


Solar Observ: 
The 


speed. 


time 


Speed of PI 


itor s desiro 


required fi 


otograph e¢ Plates 


rexposure witl - ? l et 


is 1'» hours. F. G. Pease, Mt. Wilson Solar Obser 


nee! Experiment Station, Kansas 
tural College \ddress Dean A. A. Potter, Manhattar 
Kans. 
lraul B2-19 Wer Coeflicients. Determination 0 ( 


efheients 


\\ oreester, 


Institute, 


for 10-tt 


Mass 


weir. Worcester Polytechnic 


Address Prof. C. A. Allen. 


rnal-Combustion Motors B4-19 Temperature of Oil Films 
nd Various Parts of Engines During Operatior Ds 
termination of flame propagation and temperature withi 
evlinder Preliminary measurements on single-cylinder 


Liberty engine Bureau of Standards, Washington, D. ¢ 
Address Director S. W. Stratton. 
rnal-¢ mbustion V fors B5 19 Fuel Consumption ot Ford 


Engin 


; 


er and Glue 
various materials to transmit 


Indy 


P: 


at 


Agricultural 
hattan, 
) T00 
Drills. 
thrust 
Institute, W orcester, Mass. 
Tools 


hie 


o De monstrate F 
neton, D. U. 


” B 19 


Lubrieating Oils 


Carburetors 


W asl 


Different Adjustments of Stock 
iel Saving. Bureau of Standards. 
Address Director S. W. Stratton. 


B1-19 Leather Belting. 


with 


lié 


Relative capacity of 
Mellon 

istrial Research, University of Pittsburgh, 
Address Director R. KF’. Bacon. 

An_ Investigation 
Engineering Experiment Station, Kansas 


College. Address Dean A. A. Potter, Man 


Institute of 
Pittsburgh. 


powe r. 


Various Cylinder 


ot 


Kan, 

ls B1-19 Drills. Point 
Used to reduce thickness of 
without drill. Woreester 

Address Prof. W. W. Bird. 

B2-19 Proper Drill Speeds for Given Feeds. 


Twist Thinning of Twist 


web so as to reduce 


weakening Polytechnie 


Ad- 





Worcester Polytechnie Institute, Worcester, Mass. 
dress Prof. W. W. Bird. 
lurgy and Metallography B1-19 
mium in Zine by Means of a Microscope. 
H. P. Gill. 
of Missouri. 


Determination of Cad- 
H. T. Mann and 


School of Mines and Metallurgy, University 
Address Director, Rolla, Mo. 





(a 

P) } rfies Enagineerina Vaterials (1 } Sstean Pie ! S 
Relative value of steam packings, red packings, bl pael 
ings, packings with more than 30 per cent rubber. Asb ) 
rubber packings Frederick Dannerth, 325 Acad St 
Newark, N. J 

Properties f Engineerii Elastic | 


Vaterials Cé 


Small-Size Commercial 


raw! cy ! Ma 
terials in Tension, Compression and Torsio Ha 
Safety Boiler Works, Philadelphia, Pa 
Py perties of BE) yeneerv Vaterials ¢ } Hvsteresis of Me S 
Under Reversed Stress and Torsio Harris S 
Boiler Works, Philadelphia, Pa 
Properties f Knaineeri Vaterials ¢ Fat rie Metais 
Made in Small Tubes Harrison Saft Bo \\ s 
Philadelphia, Pa 
D—RESEARCH EQUIPMENT’ 


D1-19 Wind Tunnels, Washington Navy 

tunnel 8 ft. square with maximum velocity of 80 miles pet 

hour. reduce this to 8 x 4 ft. or 4 x 4 ft., 

ing wind speeds of 150 or 200 m.p.h. Tunnel equipped 

Kiffel-type balance of 30 Ib three 
dimenstonal balance is being designed. tunnel 
is 4 ft. 
Small tunnel equipped with balance of Curtiss Engineering 
Corporation, capacity 20 lb. Address Commander M« 
Entee, Navy Yard, Washington, D. C. RESEARCH 
PERSONAL Notes, Marine Engineering E1-19). 

Pittsburgh Testing Laboratory D1-19 


ped for chemical and physical tests in industrial chemistry 


7 . 
reratt ,ara W) 


Liners can 
with eapacity \ 
One wind 
square with maximum wind speed of 65 m.p.h 


(see 
This laboratory is equip 
: jiiiy 


and mine operation; tests of ores, fuels and raw materials; 
cement, sand and stone and conerete structures; inspection 


of asphaltic and other paving materials with portable 
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Uni 


University 


iF; 


MECHANICAL 


laboratories; 


, 
l 
} 
i 


inspection at mills and shops for bridges, 


buildings, shops, cars, locomotives, machinery, rails and 


In 
pl 


Li 


spection of steel and cast-iron pipes; testing of power 
ants and pumping plants. Address Pittsburgh Testing 


iboratory, Pittsburgh, Pa. 


ersity of Illinois D1-19 The equipment of the mechanical 
laboratory. 
Steam Boilers 
210-boiler hp. Heine boilet 
Foster superheater of 3400 sq. ft. 


Sturtevant mizer 
Kewanee down-dratft 


Small Arco « 


econo 


smokeless house-heating boiler 


ast-iron steam-heating bvoilet 


One Mercer cast-iron sectional steam-heating boiler 


Ste a 


/ nmogtwmes 


m 
7 x 10-in. and 10 x 12-in. Chandler & Taylor cross-compound 
engine with surface condenser 
Two 10 x 10-in. Ideal engines 
One S x 12-in. Meyer automatic engin: 
One 8S x 1S-in. Murray Corliss engine 
One 12 x 24-in. Allis-Chalmers Corliss engine belted to a 
10U-kw. generator 
One 6U-hp. Kerr turbine 
Two 100-kw. Curtis turbo-alternators 
Pumps 
ne 300-gal. 150-lb. Fairbanks pump 
One 140-gal. two-stage DeLaval turbo p 
Vain Steam Piping 
Steam piping is arranged to deliver saturated and super 
heated steam to any of the above units 
Small Power-Plant Group 
25-hp. portable boiler with 7 x 10-in. Atlas steam engin 
with feedwater heater, boiler-feed pumps, water meter 
Heating and Ventilation 
Four-unit steam-radiator testing plant 
Experimental hot-blast heating unit with each section ar- 
ranged for individual determination of condensation 
Warren, Webster & Co. air washer with temperature and 
humidity control 
Fans with facilities for making traverses of air duct and 
with fan driven by Sprague electric dynamometer 
Heat-transmission plant for finding heat through building 


materials 


Warm-air-furnace testing plant equipped for measuring tem 


peratures, air velocity, effect of register faces, leaders 
and stacks 
fir Compressor 
Two-stage 1244-in. and 18% x 12 in. Ingersoll-Sargent 
compressor 
Refrigeration Equipment 
Ten-ton York ammonia compressor 
‘Ten-ton Vogt absorption refrigerating machine with ice 
making equipment and apparatus for measuring refrig- 
erating effect 
Internal-Combustion Engines and Gas Producer 


Stec 


Gas 


Two four-cylinder motors 
One six-cylinder motor 

One Sprague dynamometer of 
One 10 x 19-in. Otto engine 
One 5% x 12%-in. Otto engine 

One 9 x 9-in. Bogart engine 

One 9 x 10-in. Mietz and Weiss engine 


oO hp 


One 10 x 20-in. tandem Sargent engine 
One 75-hp. Smith producer 


of D1-19 
iboratory of the University of Kansas is as follows: 


Kansas The equipment in the mechanical 


™m Equipment 

One 100-hp. Stirling boiler, 
One superheater 

One 10 x 24 x 30-in. cross-compound Corliss engine 

One 20-hp. DeLaval turbine driving circulating-water pump 
One 75-hp. Ball engine, high-speed 


hand-fired, with induced draft 


One Wheeler condenser, 500 sq. ft.. with electrically driven 
wet vacuum pump and Mullen dry vacuum pump 
One equipment for demonstrating steam equipment and for 


exercises on same 

Power-developing units. including high-speed steam turbine. 
cross-compound high-speed engine, condensing, and 
boiler equipped with stokers available for commercial 
tests 

Equipment 

One 75-hp. tandem single-acting gas engine 

One 5-hp. Olds gas engine 

One 12-hp. I. H. C. oil engine 

One Ford automobile engine 

One 75-hp. Smith gas producer 
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Refrige ration 
One 5-ton Cleveland ammonia compress 
Smail Equipment 
Gages, indicators, oil and friction testing lachines, gas 
analyzing apparatus, fuel calorimeters, steam = calori 
meters, speed counters, ete. 
University of Missouri, School of Mines, D1-19 The Laboratory 


of the School of Mines, University of Missouri, ine ludes the 
following equipment : 


Boil rs 


Four Lleine 


apparatus, 


130-hp 


measuring 


saletys 
Engines and Generators 
10-hp. Wickes boiler 
Ierie-Ball en 
Ideal engine with 
General Electri 


and engine plant 
and Westinghouse « 
Westinghous: 


marine-ty] 


T)5-kw gine 
DO-kw. 
DO-Kva. 

utor 
10-ky 
On} 


General EF] 
Kerr steam t 
14-in. Brownell eng 
in. Davis & 
()tto engine 
Ferro 


hoy 4 nl ’ y 
Ss ’ Besse ner zg 


t 
i}). 


=x 7 Rankin engine 


engine 
iS engine 


t 
auto 


G-hp. Continental 

Pneumat } jurpment 
One Laid Dunn-Gordot 
One Rand 
One Sullivan 
Cdn 
One 
(ine 
Air tanks, 

Testing Machines 
(MTD. tension. Compression ane ‘ ling ma 
OOM TD 
50,000-Ib. Riehlé 

Vining quipn ent 
$2-in. 
2U-1n. 
(ne 
Cdn 


ie 
iW ur con 
Imperial air compress 

ail 
Siroc 
Buffalo fan 

Buffalo blower 


compressol 


opt o blowet1 


’ 
» 





torsion 1 en 
machine 


furnace with coal, gasoline and coke 


blast 
gvratory 


brurnace 


breaker and one Dodge | 


pair of rolls 
tromme! 


three 


screen 


Two 
Cone 
(one 


plane shaking screens, 
duplex Ca belt 
$1.-ft. Huntington 
Two Vezin samplers 


low 


mill and one thre: 


One Richards pulsating classifier, 
four-spigot classifier, Tamarack cl 

Four 

Three 5-cell Herz jigs and one pulsator jig 

Tables for one Card, Deister 
James, two Wilfley 

One 4-ft. Frue vanner 

One 5-ft. Sperry 

Breakers, 
and 


settling cones 


sands one Overstrom, 


and 


slime1 
and 


grinders, rolls with bucking boards 


tube mill. 
Drills 
Two Wood, one Le 
Sullivan. Ingerso! 
Cleveland, on 


two Sullivan. vine 
one Waugh. 
Rand jackhammer, one 


Fort Wayne Electric, 


Ingersoll-Rand, one 


Stoper, and one 
Hardsocg, 


One Scott gas. 


one 


one 


Shops 
Pattern shop 
Forge shop 
Foundry 
Machine shop. 


E—RESEARCH PERSONAL NOTES 


General E4-19 Steel Treating Research Society. 

The American Steel Treaters’ Society, with headquarters at 
Chieago, Ill., T. E. Barker, President, and Arthur G. Henry, 154 
East Erie St., Chieago, IIL, Secretary, is doing work along the 
lines outlined in the March, 1919, number of MecHanicaL Ena! 
NEERING. The Chairman of their Research ard Standards Com 
mittee is Thos. E. J. Janitzky, Illinois Steel Co., South Chicago, 
Ill. 

Lynite Laboratories E1-19 

The Lynite Laboratories of the Aluminum Castings Company, 
under R. E. Carpenter, Manager, are divided into a Researeli 
Division under Dr. Z. Jeffries and a Development Division. The 
Research Division is divided into Sections of Special Research, 
Metallurgy, Metallography, Chemistry, Physics, and Tests, while 
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Naval kixpr rimental | 
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experi ntal 


dress R. 
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Washington, 
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Section. 
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aggregate, that can serve any useful purpose is that of determin- 
ing whether the given alloy has a suttliciently high factor of safety 
against possible distortion or rupture under specified service 
conditions at service temperature. 
of a microscopic nature, depending entirely upon the properties 


All other characteristies are 


of the individual erystals of the alloy, upon their orientation, 
relative hardness, fusing temperature, quantitative proportions 
and the like. 

Our studies have convinced us that any work on our subject 
without the application of modern metallograply is an absolute 
waste of time; we also feel that studying the hardness of the 
individual microseopie erystals is of the greatest importance im 
supplementing the application of metallography to our subject. 

The instrument shown in our last report has been pertected to a 
much higher degree and three of them have been substantially 
completed, one tor each member of our Committee. This instru- 
ment determines the characteristic of a erystal which is the combi- 
nation of three of the five fundamental coneeptions ol hardness 
namely, the combined effect of cutting hardness, scratch hardness, 
and penetration hardness. This is done by very slowly moving 
an exceedingly hard and sharp point * under a definite pressure, 
over a highly polished surtace of the crystal to be tested; in fact, 
the point is moved so slowly that no additional penetration is 
effected by stopping. The point is a solid right 
a cube, mounted in such a manner that the diagonal 
of the eube will be normal to the surface tested, and having an 
edge of the cube advance directly in the line of motion. The 
The width of the 
cut, seratch, or penetration is a function of its depth and, there- 
fore, measuring the width of the mark gives us the means for 
determining this combined characteristic representing the hardness 
of any crystal. The instrument is properly called a Micro- 


angle or the 


corner ol 


motion is effected by a slow micrometer feed. 


character.’ 

In order to lay the broadest foundation for our work, one that 
will facilitate the codperation of other investigators and will make 
all results directly comparable, it is necessary that conventional 
units be established; that is, that a Scale of Microhardness be de- 
With the establishment of this seale it will be 
possible to consider the various erystals in the many different 


termined upon. 
alloys in terms of exact degrees of hardness. This is the work 
that occupies the attention of 
time. 


your Committee at the present 

Experience well shows that a single homogeneous metal is not 
suited for bearing purposes, and that the first requirement for a 
bearing metal is that it be an alloy composed of at least two 
metals, or a metal and a metalloid, which shall have at least a 
limited degree of solubility while in the molten state; but that 
upon cooling it shall partially separate out into dissimilar crystals, 
and thus form the proper microstructure which is necessary in 
all bearing alloys. It is not only necessary that a bearing alloy 
shall be composed of chemically dissimilar erystals, but it is all- 
important that these crystals shall have a marked degree of differ- 
ence in their physical hardness and wearing qualities. 

The degree of relative solubility necessary for the constituents 
of bearing alloys is well illustrated by the copper-tin and the 
copper-zine compounds, and this also illustrates why bronze is a 
better bearing alloy than brass. For example, with the addition 
of not more than 11 per cent of tin to copper, a three-phase alloy 
is ordinarily produced—less than a two-phase alloy cannot be pro- 
duced; even with the most instantaneous chilling effect, erystals 
of different chemical composition are produced. While on the 
other hand, with 11 per cent of zine added to copper only a 
single-phase alloy can be produced, however slowly it may be 
cooled; that is, all of the erystals in this copper-zine alloy are of 
the same chemical composition, and therefore all have the same 
physieal properties. Quite the opposite is true in the copper-tin 
alloy, an extreme dissimilarity of erystals existing both as to chem- 
ieal composition and physical hardness. Now, it is due entirely 

General Metallurgy-—Hofman. 
2 MECHANICAL ENGINEERING, Jan., 1919, p. 71 
* utxpo'o, SMall; yapdooev, to engrave, or scratch. 
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to this dissimilarity of erystals in the bronze that makes it a better 
bearing alloy than brass. 

In the solidifying of the molten bronze the tendency of the tin 
to separate trom the copper is far greater than that of the zine 
in the solidifying of brass, for the reason that the bronze solidifies 
The matter of 
a proper microstructure in a bearing alloy 


with a distinct microscopic heterogeneity. having 
is always of far 
greater Importance than its exact aggregate chemical composition, 
The value of an exact or definite chemical composition is second 
ary, in that it can serve only in producing the desired microstruc 
ture in a given alloy, provided the alloy is subjected to the proper 
cooling conditions. 

The essential characteristies of all bearing alloys is a structur 
made up of alternately hard and relatively soft microscopic pat 
The 


bearing crystals is to support the load and resist the wear. 


ticles intimately mixed. function of the hard particles o1 
These 
bearing crystals should not be hard enough to prove distinetly 


abrasive to the journal surface. General experience shows that 


an extreme hardness of the bearing erystals is characterized by 
un excessive wear of the journal. The function of the softer o1 
inore readily abraded erystals is that of being plastic and pei 
mitting the bearing erystals to adjust themselves to surface re 
quirements of the journal. These softer crystals are also mor 
readily abraded, and therefore wear slightly below the surtace otf 

pon the 


bearing surtace which serve for the retention of the lubrieant 


the bearing crystals and thus form slight depressions 


seem, nevertheless it 


However infinitesimal in amount this may 
is this lubricant that prevents scoring or seizing when the journal 


is starting up from rest at a time when actual metallic contact 


between the bearing surfaces exists. The same is equally true 


under an excessive load. This function of retaining a slight qua 
tity of the lubricant upon the bearing surfaces when metallic co: 
There 


iS capat 


taet exists, characterizes a bearing alloy in its truest sense. 
fore a bearing metal may be defined as: An alloy that 
of retaining a lubricant on a bearing surface. 

In the operation of a bearing under normal conditions, when a 
continuous and unbroken film of lubricant exists it matters littl 
what metals are used while the film is sustaining the entire load 
In the starting and stopping of the journal, however, or at all 
such other times when the film is interrupted and metallic contact 
exists, it then becomes very important that the properties of a 
bearing metal should be present. 

A matter of importance, which seems not to have been consid 
ered heretofore, is the fusing temperature of the bearing crystals 
that under severe 
tions where relatively low-fusing bearing erystais exist in a high 


} 


‘rom observations made it is evident cond) 
fusing alloy these bearing crystals actually fuse on their surfaces 
The delta 


copper-tin crystal (Cu,Sn) may be cited as a partieular example, 


during the process of the “ running in” of the bearing. 
and in some severe conditions corresponding to automotive worn 
Cu P 
It is doubtful whether these con 
difions ever obtain in any of the babbitts, since the’r bearing crys 


drive service the alpha copper-phosphorus crystal 


seem> 


to function in a similar manner. 


tals are the highest-fusing compounds of these alloys 
these 
alloys are considered in conjunction with the other corresponding 


The study of bearing metals is very incomplete unless 


bearing member. The extreme variety of modern steels makes 
this necessary, since a bearing alloy suited for a soft low-carber 
machine-steel journal would not be an economic selection for a 
high-carbon nickel-chrome heat-treated journal, and a proper 
selection for the latter would prove destructive for the former. 

It seems exceedingly improbable that laboratory accelerated 
service tests ean ever give general satisfaction owing to the diffi 
culty of reproducing in a few hours’ time the equivalent of many 
years of service conditions. 
ean be learned from the study of failures, and also in studying old 
bearings (together with their journals) which have given emi 


nently satisfactory service for an exceptionally long period. 


It is our conviction that mueh more 


C. H. Brersaum, Chairman 

J. A. Capp 

H. Drepericus 
Sub-Committee on Bearing Metals. 
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the valve dead shut it does not maintain a constant pr 
GOVERNOR FOR REGULATING PRESSURE OF GAS EXHAUSTERS Phe motion of the fi 5 ecmmunicat — ail 
Boosrers. Description of a new device designed to react alve 1 by means of light rods with very small pin joints wl 
tantaneously upon slight changes of pressure apphed to the approach frictionless knife edges in their actior rhe ni 
roverning of rotary exhausters. To comprehend it thorou \ . an lipped with a compensating return mechanism provide 
tis necessary | inderstand the difference between throttling prevent slight displacements of the valve from moving the valve 
regulation and eut-off regulation. year of the engine continuously away from the starting 7 
In a rotary exhauster working within the limits of intake ane 
discharge pressure the work done by the engine per revolution 
is constant as long as the elements are constant. ; ~ >> 
If two « ngines work side by side, one re culated by a throttling ; | > : 5 : | 
rovernor and the other by a eut-off governor the indicator ecards , ' / 
will be as shown in Fig. 1. In the case of throttling regulatio T i 1g _ 
any increase in the speed of the engine will have a given posi ; : a Ne _ 
tion of the governor result in a greater throttling loss and : = | Ne a 
less work per revolution. With a eut-off regulation if th “| 
engine speeds up the work per revolution remains practically _ = 
constant and no large loree 1s required to return the speed to N. 
normal unless that foree comes from the engine governor. = q 
ees ee 
—_i — 






Throttling , —— 
> ic. 2 SECTION O} rut Roors PRESSURE GOVERNOR FOR GAS 
IE XHAUSTERS 


until the resultmg speed change and pressure change move the 
governor and displace the pilot valve in the opposite direction. 





The lever 2 is so connected with the valve gear that motion of 


t P| 


the latter induced by opening of the pilot valve closes it. 
iiG. 1 N Cc T IN s, O THROTTLING , : , 
ES Se OR SUS eee secaetliferiny — It has been found by experiment that with releasing gear for 
AND THE OTHER WITH CuT-Orr REGULATION ‘ i . 
Corliss or poppet valves 3 mm. total fluetuation of suction pres 


sure can be obtained, except during periods of excessively quick 


In gas exhausters, particularly in connection with by-product changes in the various pressures and gas volume when the pres 

xtraction, the pressure at the exhauster must be kept constant sure fluctuation will reach 10 to 15 mm. of water. (The Iron 

ithin 5 mm. of water, which means a closeness of regulation Trade Review, vol. 64, no. 17 April 24, 1919, pp. 1086-1087, 2 
0.05 per cent, or, roughly, 100 times as much as in com- figs., d) 


ressor practice, 


The new governor shown in Fig. 2 is of the float type. It is BUREAU OF STANDARDS 


upped with a stabilizing chamber which is partly filled with 


ater to prevent it from following the influence of the pressure New Instruments for Measuring Combustible Gas in Air 
o far. (Should the float tend to rise under the influence of less New Forms or INSTRUMENTS FOR SHOWING THE PRESENC! 
ium inside of it, the water in the stabilizing chamber is lifted iND AMOUNT OF COMBUSTIBLE GAS IN THE Arr, E. R. Weaver 
that the float becomes heavier and resists being carried too and E. E. Weibel. A study has been made of the combustior 
r.) To enable the float to find its correct position the stabiliz of small amounts of gas in the air at the surface of electrically 
¢ chamber is purposely made leaky, the extent of the leak heated wires and the application of this phenomenon to tl 


ng determined by an adjustable valve, of which the serew is design of instruments for the purpose of detecting the presence 
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and indicating the amount of combustible gas in the air. <A: 
a result of this study three types of instruments, each especially 
adapted to certain uses, have been designed, tested and found 
to work satisfactorily. 

The action of one of these instruments depends upon a resist- 
anee change, one upon a heating effect upon an adjacent bimetallic 
strip, and one upon the light emitted from the heated wire. 

A diseussion of the principles involved in the design of the 
instruments and specifications for their eonstruction are given. 

Abstract from Scientitie Paper No. 334) 


Solar Radiation as It Affeets Balloons 


Errect oF SouarR RapIATION UPON Ba Luoons, J. W. Edwards 
and M. B. Long, This paper deseribes bri fy the effect ot solar 
radiation upon balloons and includes experimental measurements 
on typieal balloon fabries. 

Preliminary to the subject proper a summary is given of tli 
characteristics of solar radiation and atmospherie conditions 
which have a direct relation to the problem. The radiatio1 
characteristics of the fabries themselves are discussed. A series 
of measurements on representative balloon fabrics showed an 
absorbing pewer for solar radiation varying from 45 to 90 per 
cent. 

The fundamental relations governing the temperature of bal 
loon fabrics when exposed to solar radiation are outlined and 
the application of these to the ealeulation of balloon tempera 


ture 1s discussed. The multipheity ot factors involved makes the 
ealeulation of such temperatures of very limited value, but by 


means of measurements on a model balloon the magnitude and 
distribution of the temperature involved, in both gas and fabric, 
are well illustrated. The temperature of the upper surface ot 
the model balloon in bright sunlight under certain definite eon 
ditions, varied from 20 dee. cent. to 39 dee. cent. 

The importance of the radiation characteristics of fabrics i 
governing buoyancy changes, in causing increased permeability 
n its effeet on the life of the 
fabrie is emphasized as a factor in the selection of fabries fo: 
various purposes. Other factors affecting the selection of fabries 
are summarized and their relation to the radiation characteristics 
is pointed out. (Abstract from Technologie Paper No. 128) 


ot t he tabrie to hvdrogen and 


Methods of Testing and Specifications for Soaps 


SPECIFICATIONS FOR AND METHODS OF TESTING Soaps, This 
eireular includes a general discussion of the composition of soap 
and the varieties of toilet, laundry, scouring and soft soaps fon 
which specifications are proposed, These specifications cover 
milled toilet soap, white floating soap, liquid soap, shaving soap, 
salt-water soap, special-grade laundry soap, ordinary-grade 
laundry soap, chip soap. soap* powder, hand grit soap, scouring 
soap (A), scouring soap (B), and automobile soap. The methods 
deseribed include those for sampling deliveries, for preparation 
ot the laboratory sample and for the following tests and deter- 
minations: Matter volatile at 105 deg. cent.; free alkali or acid; 
alkali as alkaline salts; silicate; sulphate; matter insoluble in 
water (insoluble siliceous material); unsaponified saponifiable 
matter; preparation of total fatty acids; titer test; acid number 
of fatty acids; total alkali; chloride; rosin; total anhydrous 
soap; sugar (qualitative test); feldspar and quartz; potash and 
soda. (Abstract from Cireular No. 62, 2nd edition). 


ENGINEERING MATERIALS (See also Heat-Treating) 


Errects OF PHOSPHORUS ON MALLEABLE Cast Iron, J. H. 
Teng. Discussion based on experiments conducted at the Uni- 
versity of Birmingham. Two series of test bars were prepared; 
one by adding phosphoric iron to a pure American wash white 
iron, and the other by adding the same to iron supplied by 
malleable-iron founders in Birmingham. 

Tensile transverse and bending tests were made and Figs. 3 
and 4 show the relation between transverse strength, deflection 
and the proportion of phosphorus in both types of irons. 


THe JouRNAL 


ENGINEERING Am. Soc. M.E. 


In the tensile-strength tests it was generally found that the 


maximum stress elongation and reduction of area are gradually 
lowered with increasing phosphorus, while the yield point is 
gradually raised. 

The bars belonging to the pure-iron series show a higher yield 
point but a lower maximum stress, a lower elongation and a 
smaller reduction of area than those belonging to the common 
iron series, Which may, however, be due to the higher silicon 
content in the tormer. 

The followine general conclusions were reached: 

The addition of phosphorus does not result in any Improve 
ment in the mechanical properties of the malleable casting 

Any addition of phosphorus’ leads to a deterioration in thi 
mechanical propert es, as show! by tenaeityv., elongation, and 
toughness. 

The ill effeets of phosphorus do not beeome marked until 
about 0.2 per cent of phosphorus has been reached, and this 





























Fig. 3 CURVES SHowiING THE RELATION BETWEEN ‘TRANSVERSE 
STRENGTH DEFLECTION AND THE PROPORTION OF PHOSPIIORUS 
IN THE PuRE-IRON SERIES 
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Fic. 4 CURVES SHOWING THE RELATION RETWEEN TRANSVERSE- 
STRENGTH DEFLECTION AND THE PROPORTION OF VPMLOSPHORUS 
IN THE COMMON-IRON SERIES 


may be considered to be the approximate limit for commercial 
purposes, 
The presence of a considerable amount of silicon and man 


+ 


vanese is of more importance than t 


ie absence of sulphur with 
regard to the success of the annealing operation. 

The origin of the sulphide of iron in the spent oxide is 
attributable to the presence of sulphur compounds in the redue 
ing atmosphere in the furnace near 900 deg. cent. (Paper 
before British Iron and Steel Institute, reported through 
Foundru, vol, 47, no. 320, April 1, 1919, pp. 151-156, 9 figs., e) 


HEAT-TREATING 
Dilatometer Method of Investigating Heat-Treating of 
Carbon Steel 
MECHANISM OF TEMPERING CARBON STEEL, Pierre Chavenard. 


An extensive discussion based on experimental research and 
abstracted from a recent issue of Rerue de Metallurgie. 
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In order to observe in all details the transformation of steel 
during tempering and in order to connect in a quantitative 
manner e intensity of observe phenomena with other experi 
mental conditions, it Is necessa to have at every ! a and 

all points of the t piece under investigation e same 
temperature and hence the same rate otf eooln 

kor purposes of investiga little value must be placed o 

ethods ot thermal analys as their sensitiveness 1s propo! 
ional te e mass of the t nece and nearly independent o 
ts Lyne l" S Class bek all methods based ‘ tud 
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( yo! ence ¢ ( Cs different conditions nu Val 
~ ‘ est Trie ‘ 
vsteresis } ena, ( ise ¢ electneal reac I 
discovering chan 0 ite ot steel leads o considerable 
expel ‘ a ( ‘ 
he ‘ ate ele! Ine olds all hese pl falls Ch 
asurement of d ation o est piece refers only to one of its 
nsions, and that wl experiments made with a very fine 
sullerer to secure lormuty ot temperature na rate 
cool reference t engtl Moreover, the wire may be 
! ‘ shor il ew centimeter ony bye ‘ 
lormation 18 accom) mi DV an important irre ul y Oo 
itation, when 1 eas ipul materiall DV Opty means 
thermore Ss eus cure unitormity ot conditions of 
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eo SF el ‘ S le 0 ‘ 1) 
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atic are act preddite e exerelse oO ue derabl Fes 
eS pree which t a of the ampl ¢ apparatus 
e nie rite Bec ius - e readings e « ele! 
sinte iil ana W t hiv’ tlie MAN ! ‘ I rl 
’ ? i ‘ \ irT'¢ the ‘ lan ‘ cin ’ 
ror S¢ ool a ew widredths me 
ete? ! . t d was o ot question, b ‘ 
ntane se ng in nert gas of a steel wire pre : 
t to red heat by an eleetric current may be rap el 
roduce temper ln tact, according to a deduetio 
wtons law, the ve it ‘ eooling varies nverse propor! 
the d eter of the wire, and for a wire of s s¢ ( 
ns a 0 alue rder to varv in a continuous manner 
rate « cooling, resor s made to an experimet process 
a oOo ( ea nad wetivity “ hvarowge A ore 
litier being equal ‘ all oft temperature i hvdroge s 
three times w = in nitrogen, and mixtures of these 
ist ! irlous vortions provide means « carry M4 
? ‘ < re est ae a series o temperings at i! s 
etermined rates of cooling 
e¢ extreme W WSS ¢ 1 = test piece Wire appears ob 
stacle in the wav « directly measuring e temperature 
ne eooling. b is a cultv is eireumvented by the ise ol 
mparison wire made of “ baros,” a metal whose heat proper- 
are erv close to those steel in the ¥ state. The two wires 
ed to the same temperature and then at the same time per 
ed to cool, will, with proper precautions, maintain the same 
erature up to the beginning of transformation from + to @. 
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apparatus based on that principle auto 


whose absciss# represent the expansion 
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ordinates the difference in the ey pansions 
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‘ whole artiels ~ oo eXTeNsive tor abstrac u 7 7 ey, 
of this only the eonelusions are repo! ed hers WW Te t 
whi Is given a deseriptio ot the differ il dilatomete ( 
loved in the pre sent investigation 

The following conelusions are reached by the auth: 

In most reversible steels, such as the earbon self-hardening 
steels, the tempering occurs always in accordance with e same 
mechanism, even thougd! the velocities of reactior necessary ra 
obtain comparable states may be in two different cases extremely 


different from each other. 


When the transformation in. cooling takes place entirely at a 
igh temperature, say, 600 to 700 deg. cent. (Ar leaves th 
metal in a state of physicochemical equilibrium, state of anneal. 
In accordance with the rapidity of the change of state the steel 
may consist of pearlite or troostite. 

The tempering takes place because of the facet that at low 
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temperatures (150 to 300 deg. cent.) 


from y to « of the 


there is a transformation 
Its intensity is the greater in 
proportion as this transformation Ar” is nearer to completion; 
when the tempering has been completed entirely the steel consists 
practically exclusively of martensite. 

Between the 


austenite. 


two extremes of treatment, anneal and full 
temper, there may be had a series of semi-tempers due to the 
superposition in each elementary volume of steel (the linear 
dimensions of which are of the order of 0.01 mm.) of the trans 
formation of (Ar’) and of temper (Ar”’); the semi- 
tempered steels consist of troostite and martensite, or of ferrite 
and 


anneal 


martensite, 

The beginning of tempering is always clearly defined, while 
the disappearance of Ar’, that is, the completion of the temper- 
ing, is a limited phenomenon, which sometimes proceeds quite 
slowly. If the energy of the treatment be carried out to exag- 
geration, the increase in the proportion of austenite is maintained 
in the steel and the efficiency of tempering is decreased. 

Either by studying tempering on wires or by determining the 
magnitude of anomalous occurrence of cementite in treated steels, 
exact indications may be secured as to the nature of the eon- 
stituents of tempering and annealing. Martensite, which is due 
to the transformation of austenite at low temperature, appears 
to be an unstable solid solution of carbon in & iron. 
negative tempers, or 


Troostite in 
half-tempers, osmondite and sorbite in 
anneal must be considered as aggregations of iron and cementite. 

In order to obtain a steel of the same strength of temper re- 
course must be had to cooling, which must be the more rapid 
the less the heating was carried beyond the Ac state. If it be 
desired to obtain tempers of approximately equal strengths in 
different steels heated to the same initial temperature, the velocity 
of cooling which must be employed must increase in proportion 
to the decrease in carbon content. The experiments deseribed 
in this paper have, it appears, for the first time led to a quantita- 
tive expression of these relations for the most simple cases, 
namely, infinitely small strength of temper and samples of negli- 
gible mass. 

The ability of a steel to take temper may be defined quite pre 
cisely by the temperature of heating, the initial velocity and the 
limit curve of anneal. The determination of this curve is of 
essential theoretical and practical importance. Hitherto it could 
be obtained exactly only with self-hardening steels and the in- 
vestigation of very reversible steels has been carried out to a 
much smaller extent because of the lack of a convenient and 
exact process for the determination of very high velocities of 
cooling. 

The method of thermal analysis based on automatic record, of 
the dilatation of a steel wire during its cooling in an inert atmos- 
phere appears to fill this need and the availability of an exact 
and convenient method for measuring the degree of irreversibility 
of steels opens a field for new investigations, one of the most 
important of which will have to do with the specifie action of 
traces of elements which ordinary steels contain as impurities, 
or of special alloying elements which 
composition. 

Differential Dilatometer. In the dilatometer, Fig. 5, the steel 
wire as well as the standard wire having a diameter of 0.23 mm. 
are attached on the top to invar holding screws S, and S,, which 
are in one piece with the suspension heads P, and P,. These 
wires are held by invar rods t¢, and t, to the weights II,, II,, which 
give to the wires a tension of 0.5 kg. per sq. mm. (711.16 lb. per 
sq. in.). The suspension heads are so arranged as to permit an 
adjustment of the position of the wire, namely, the twist about 
its axis and a slow upward movement. 

The dilatations of the wires are transmitted to the optical 
lever L, the purpose of which is to amplify them. 
provided with a flat mirror M, is 
chrome-steel pin points p,, p., Dp, 
triangle. 


may enter into their 


This lever, 
carried on three tempered 
arranged in a right-angled 
The dilatation of the wire gives to the optical lever a 
complex movement equivalent to two rotations; one about an 
axis OX, this rotation being proportional to the difference of 
the elongation of the two wires; and another around axis OY 
proportional to the elongation of the standard wire. 


The curves 
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traced by the ray reflected from the mirror enable reading the 
indications of the apparatus. 

In order to compute the velocity of cooling the luminous ray 
is eclipsed periodically so that the photographic curve consists 


of a suecession of interrupted limes, each of which has been 
drawn within the same time interval. 
The original artiele describes in detail the method of using 


the differential dilatometer and the 
(Mechanisme de la 

Revue de 
February 1919, pp. 


therewith. 
trempe des carbone, 

Vetallurgie, vol. 16, no. 1, 
17 to 79, 17 figs., etA) 


results obtained 


aciers au Pierre 


Chavenard, January 


Troubles in Case-Hardening and Their Elimination 
THe Appiication OF Heat IN Case-Harpenine, Theo. G. 
Selleck. The practical case-hardener has four important 
te consider: (1) the nature and quality 
treated [laboratory reports of analyses 
manufacturer], (2) temperature at which the material is treated, 
(3) the carbonizing agent, and (4) time. 


tactors 
of the material to be 
or specifications from 


The writer considers especially temperature and its uniform 
application, but poimts out that the nature and quality of th 
material to be treated are a prolific source of trouble for the case 
hardener. 

Steel is not always what it seems to be or what specifications 
and analyses show it to be. 
take into account mill faults hidden in 
segregations of elements nor does it always find variations ot 
carbon beyond the limits of specifications which are not unusual 

The original article illustrates by photomicrographs cases ot 


Chemical analysis of steel does not 


which may be various 


segregation which oecurred in a steel plate supposed to carry 0.10 
to 0.15 per cent carbon. The plate was carbonized and hardened, 
after which it proved to be very brittle. 

Not only upon fracturing the plate did there appear to be m 
soft center, but in the center of the cross-section of the plate ther 
were numerous little cracks expanding perpendicularly in the 
direction of the surface of the plate but not quite reaching it 
Such conditions cannot be anticipated or determined in advance 
and often cause heavy loss of material and labor. 

The cause of another mill fault frequently discussed in treating 
plates is that commonly known as lamination due to ferrite ghosts 
The remarkable part of this fault lies in the fact that it oceurs 
almost on the weld line or 
and the soft 

In addition to such segregations as have been referred to above 


the line between the carbonized area 
center. 


and which are due to the previous history of the carbonized pieces, 
there are other segregations called by the writer “ segregations 
of heat” for which the case-hardener is entirely to blame if the 
occur. 

Heat is the primary element of all case-hardening. As iro 
must be in the gamma state before it can dissolve carbon, heat 
must be applied in such a manner as to establish this essentia 
condition of the iron. 

After pointing out the importance of having a uniform degr 
of heat throughout the process of carbonizing, the author stat: 
that he discovered that by close observation the operator ma 
know almost to a certainty, practically from the beginning ot 
ease-hardening heat, what the final results will be. 

It is further claimed that for this purpose no special equ’ 
ment is needed but only a fair knowledge of heat colors and 
proper familarity with the fundamental principles of the eas 
hardening process. The method developed is based on opti 
observations made by the writer, which consisted merely of kee) 
ing a close watch on the boxes from the time they were put i 
the furnace cold until they were thoroughly heated or until 1 
color of the boxes blended into the color of the heating cham! 
of the furnace and noting the manner in which the heat col 
displayed themselves over the boxes. From the results of tl 
observations it is claimed that the first show of heat color d 
played upon a ease-hardening box will indicate without fail t 
regularity or irregularity of the results of the operation. 

In presenting his paper before the American Steel Treat: 
Society the author used colored plates which are reproduced 
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color in The 


This limits the 


which this abstract is 


the 


paper trom made. 


ability of deseribing color observations of 


the writer 


In this connection even the original article does not help very 


much because all illustrations therein are made in black prints 


The original paper presented before the American Steel Treaters 
sor Lely was accompanied by colored plates 


From 


what he says, it appears, however, that irregularities 
in coloring of the boxes may be taken as portents of irregulari 
ties and results of carbonization, and contrasts of colors te i 
story of variations b ol penetration and carbon « ent 
which 1s not told either by physieal or chemical tests 
Che writer claims that tl new method of observation i use 
hardening unely, by colors, opens up a new field for investiga 
a) () t ol the lactors wl ih may be cleared ip) ny sucl i 
vestigation is the occurrence of Inequalities of penetration du 
» Unequal temperatures Variations of carbon content, hows 
ilso affect the amount of penetration Indeed, it IS Claimed that 
he tests made by the author facts were observed whiecl ve a 
ro miypre on of possib es ot crea iriations of carbo 
eX ‘ ‘ piece 
| ! 1 r crphasizes ihe i i ( ea | I 
n Case ening eration does not take plac tau 
ite erg e of the differer conductivities o he materials 
re \ tlie eat has ow. Because of t > ee 
esirable ivoid all possible obstacles to uniform + S101 
I heat a or the mater to be treated as ear as ‘ ) 
) e pol Cu ener vl means prehea ! e¢ ‘ 
iradenul boxes 
he author secured even and unitorm pentration of carb 
onte hro hout of a ba eh 0 several hundred nay o ! 
eel 8 ft. lo he closed muffle type of furnace was used and 
“) bar were ! rietle mh ¢ nh operation, the weight of each « arae 
el more N50 Ib These bars were placed in the muftk 
ready heated to 1500 deg. tahr. and were held in position until 
hye were or! heated to about 1250 dee. fahr The eor 
ound was then introduced and the holding deviees remove 
t ae | re Gropp wut ZOO deg mut rap ly reva ned al 
juilibrium between the steel and the compound and in two 
! t he va at he carbonizing point 
Ke L\ ‘ : \ \ light changes Va . ! 
rnace the ol eal ‘ Vhich Ca De « sed ar SCaLECt 
: ul nstructed it it may be evenly heated all over 
Sinee the 1 le is seal rtight there is no necessity for covers 
the bove Wher e operation of preheating is completed 
boxes are removed, covers placed on them if desir d 
yo are indled just a n the old method Journa 
merican S l Treate ‘ ety, vol. 1, no. 3, December, 1918 


i. re <a Bronze (¢ 


+ ¢) ‘7 ‘ ; 
I oO e etteets o 


eh 2. 6 
bronze 


ASTINGS 


] : 
annealing alloy castings and data 


experiments made by the author. 


The writer describes an experiment in which six tensile-test 
rs were cast from the same crucible in the same manner. One 
r was tested as east without heat treatme and three bars 


re heated slowly in an electrie muftle furnace to 700 deg. cent 


OU min. 


ana 
the 1 


l eld there tor 


Then one bar was quenched in w 
the 


ater, 
was taken out allowed 


t ] 


» COOL In 


to cool in air and one was 


Irnace 


; 


our bars. The fifth bar was heated to 800 deg. 


is mac 


din the furnace for 30 min. and cooled slowly in the furnace 
600 deg. cent. Then the remaining bar was put in and its 
iperature maintained at 600 deg. cent. for 30 min., after 


ch both of these bars were allowed to cool slowly in the 
nace, 

(he bars were then tested for vield point, tensile strength, 
gation, reduction of area, and hardness, and the results ob 
ed appear to that annealing at 
‘fits the alloy, while quenching in water spoils it. 


700 deg. cent. 
(The metal 


show about 
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eo! mned SS.) per ¢ copper, yy per cent th ind 2 
ne In general however, heat-treated bars SHOW pra 
no « ive 2 eld pot o1 cine i comp ‘ 
intreated bar, while | othe ! ‘ es ‘ 
vale SOme\W i i] ) il 1) ‘ 
small flaw 
An attem) s made to ¢ , _ 
‘ wiure ) mil ( ! { i ) 
tren \ ik n every test ! ’ enres 
adilferent tre ‘ er tp i = 
thot s allo . . oe «@ 
ddey ‘ ? \ ‘ ) 
tical , ’ . ‘ . . 
en ’ ‘ ‘ ‘ 
\ Pi ( ESTS OF ] = W 1 
} 
( 
W 
| 
1 tie est ) ‘) 
stings can b }) el l ¢ 
Vv annealn red ‘ Hoo Mi) , 
40 owes ) - \ I : 
wed e rel dend 
( I rs 
, ' ‘ whit i ( 
nv « he or I eoppel ! ovs 
A « — 
\\ th rrea rapt the qu rie 3 ‘ e , 
e rate ‘ ] velow 5OO d oy < S 
prevel ) Corl le! ro rea d \ 
eutesr ad lr el vords ne ¢ ‘ ( ts ‘ ele 
rea il ere es ! ‘ MOSITIOT rye eel ile 
and the ii-Tit ro (| mass the 
Very little is said to be known as to the possibilities 
treating of manganese-bronze castings and the vritel 
tore made a few exper ents alo . ne 
The effect of quen ma nese bronze in wate ” 


red heat is to fill the metal with invisible eracks which 1 
tensile properties Of thre allov. lt the best elo itor Is desired 
manganese-bronze eastings should « slowly in their molds and 


Ss ould not he 


d tt, unless stiffness is 

desired rather than ductility 
Interestine data re also presente 1 on the subieet of at 
treatment of aluminum bronze. The Found) 1. 47,1 1 


April 15, 


1919, pp. 189-194, 18 figs., 
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Swiss and French Devices for Automatically Limiting 
Output of Pressure Piping 


APPARATUS REGULATING () 
PipinG, Prot. W. piping 


which connects the starting chambers in hydroelectric plants is 


AUTOMATI FOR 


PRESSURI De Schoulepnikow. Pressure 


often subject to extremely high pressure and to water hammer, 


which inereases the pressure still more. Rupture of such piping 
is by no means rare and may have grave consequences, as in 
such cases both the starting chamber and the supply channe! 
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ay be emptied and the plant located below runs great dange 
being swamped and destroyed. It is therefore absolutely 


necessary to provide some means to stop the flow in case of 
pture of piping. 
The simplest method is to put a watchman on the starting 


chamber and make him responsible sluice 


This 


impos 


inlet 


hpecomes In eV ide nee. 


for closing the 
on the piping as soon as an accident 
method, however, 


to 


is expensive and not convenient as is 


sible rely on the constant attention « watchman, 


ra 


\ better solution is to operate the sluice by means of elect 


motors receiving their eurrent from the plant 


This method, how- 
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rOMATIC VALVE-CLOSING DEVICE IN 
ever, likewise requires a certain amount of attention on the part 
of the plant personnel. 

Beeause of this it appears to he a better plan to employ ap 


paratus which will automatically stop the flow in the piping as 
soon as it has exceeded a certain amount fixed in advanee. Sueh 
apparatus may be made to 


mechanically. Bouchayer and 


operate either 
Viallet, in Grenoble, 
France, have invented a siphoning automatic apparatus which 
has been employed in the installation at Soulom and the sketch 
shown in Fig. 7 to the the 
inventors. 


hvdraulieally or 


engineers 


has been given author by 


The pressure piping A B C has the form of a siphon in whicli 
above the maximum level h-h of the reservoir. 
The pipe AI equipped with the sluice A connects the two 
branches of the siphon and serves to fill up the pressure piping. 
This latter is also equipped with a snufile valve EF 
the peak of the siphon by the pipe G. 


the point B is 


connected to 
The priming in the 
Soulom plant is effected by means of a special water jet, which, 








Am.Soc.M.E. 
at a given moment, aspirates the air tron siphon The 
pressure piping is then ready to funetio 

According to the Bernoulli law, when water flows throngh th 
pipe the level in the snuffle valve F sinks as the flow of water 
in the conduit inereases. If it goes below the pomt /, an 
enters, the siphon is deprived of its priming and the flow 
water is stopped at once. Beeause of this, all that is necessary 
s to determine the height #7 in such a manner as produce this 
loss of priming when the velocity has attained a dangerou 
magnitude, such as would happen, tor example, in ease of 
rupture of the e 

4 1% j f 1 7 “ 

2% i 

aa 

ieee 2S on af 

A Q $=/00° - ; 
5 
, 
Exum 
THE PIPE AT THE FULLY PLANT, SWITZERLAND 

This apparatus requires, however, that the level « ate 
the starting chamber should not Vary too mu 

Apparatus in which the stoppage ot flow is efteete iecDal 
ically are tree from this rather inconvenient condition, b 
require a certain amount of attention to maintenance, There ar 


several tvpes ol them. 


As an example, in Fig. 6 is shown a gate located at the ongu 
of the pressure piping in the Fully 


plant, ‘which uses the highes 
head in the world, namely, 1650 m. 


It 


pressure would prod le 


is easy to see that the 
rupture of a 
tremendous 


pipe working at that 


amount of damage. 

The automatic apparatus comprises a valve S balanced by 
adjustable counterweight A which keeps the valve open as lor 
If +} 
value is exceeded the pressure of the water tends to force the 
valve against its seat. The hydraulic brake B protects the val 
against an excessively sudden closure which might break 
Table 2 and Fig. 8 indicate the output for the different values of 


as the velocity of water does not exceed a given value. 
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INTERNAL-COMBUSTION ENGINEERING 


\tmospheric Humidity as It Affects the Output of 
Internal-Combustion Engines 


L\TMOs I HuMI ) IND riit LESTING OI INTERNA 
STION ENGINES, apt Ch. Boileau The writer 


questo! whether atmosphe ric humidity really affects the out 


of internal-combustion engines, and if so, how the prope 
ection shall be made In the precision testing of engines it is 


o reduce the engine power to a pressure of 760 mm. b 


plying the value aetually obtained at a pressure H by 760/H. 


lation and experiment likewise prove the correctness of this 
alled barometric correction. 
e second correction (that for temperature) which is 


lied in testing gas engines is not as a rule resorted to i 
ng explosion-type engines with heat-jacketed 


il 


carburetors. 
wever, with carburetors having no heat jacket 


t suel 


a correc 


may be necessary, as will be shown later on. 

central and western Europe the atmospheric pressure may 
ily vary 5 per cent either way, which indicates the amount of 
r which would be committed if a proper correction were not 


yhhed. But there is a third source of error, which, as a rule, is 
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Cask 1. H T6O0, t 15 deg. cent., f = 0. The tension of 
the gasoline at the saturation point and at 15 deg. cent. is equal 
The density of gasoline vapor is taken 


m. at 


to 0.304 kg. per sq. mm. 
}, with air as unity. 


as 3, Henee, in order to saturate 1 eu 
temperature, it is necessary to have 


that 
0.304 _. 273 


288 


1.083 ke. 


IO? 


1.033 


[he tension of the gasoline vapor will be given if we assume that 


the carburetor has an exhaust regulation at 1/20 and is expressed 
by the equation 
273 I 1.083 
1.29 ] 20 
OSS 1.033 304 
Wi ( 
a 0.017 ke. per sq. en 
and the weieht of the air is then 
1.033 1 , 273 
1.293 < — 1.203 kg 
1.033 ISS 


of the gasoline is 60.15 grams. 


weight 


For the mixture Constant, and hence 


f smepress on, pe 
p = 7.75 kg. per sq. em., and t = 187 deg. cent. 

Ex plosi n. The amount of heat produced by explosion 1s 
661.65 eal The air necessary is 15.) 0.06015 0.908 ke 


and the excess air is therefore 0.295 kg., hene« 
661.65 (7 150) 4 (0.06015 (3.091 155 11.62 0.174 
(0.295 0.17) + 6.42 0.0849 | 
from which 
+ = 3293, and pressure = 50.43 kg. per sq. em. 
The work of one evele is equal to the difference between the 
work of expansion and the work of compression, where both ar: 
iluated by the formula 
l 
” l 1 
== —— p ): 1 
gait. ee 
whence c 58.60 
The author uses conventionally 58.6 to express the value of this 
factor 
Case 2.- 2 760, ft 30 deg. cent., f 100 per cent, 
I 0.043 kg. per sq. em. The tension of gasoline at saturation 


equals 0.403 kg. per sq. em.; the weight of the water equals 30.15 
grams, the weight of air equals 1.115 kg. 

Gasoline to the amount of 55.75 grams is injected and the 
whole brought to 760 mm. pressure and 15 deg, cent. temperature 
by means of the heat jacket. Calculation shows that 1 eu. m. of 
the mixture contains 

1.190 kg. 


0.0596 ke. 


of air 

ot gasoline 

0.0128 kg. of water yapor and 
0.0194 kg. of 
First the 
eubic meter of dry steam. 
a final pressure of 0.152 kg. and a temperature of 202 deg. cent. 
are obtained. 

Under the assumption that 19.4 grams of water are gradually 
evaporated with the change in compression, it is found that the 
final will the same as if this amount of 
injected into the volume of superheated steam maintained at 
cent, temperature. This final 
state is computed from the ordinary equation of mixtures, bear- 
ing in mind that if « grams have been evaporated then (12.8 + 2) 
grams of vapor saturate exactly 212.8 liters at that temperature. 

From the tables it is found that the final state is then t = 44.25 
16.13 and x 0.37 grams, or 
44.24) & 0.0128 = (44.25 

< 0.00037 X 575.6 

On the other hand, the mixture of air and gasoline passes at 
the temperature of 187 deg. and the pressure of 7.62 kg. These 
two equal volumes of carburated air and wet steam are now 


entrained condensed water. 
the behavior of a 


If it be treated as superheated steam, 


Compression. writer considers 


state be water were 


0.132 kg. pressure and 202 deg. 


whence v = 
0.39 (202 


deg 


=? 


15) 0.0194 
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tables 212.8 liters are saturated by 


deg. 


mixed. <Aceording to the 
33.2 grams of water at 63.1 


The heat lost by the gas i 


which corresponds to a tension 


cooling to 


of 0.237 kg. per sq. em. 


t dee. will then serve to raise the internal heat of 153.17 grams 
of water vapor from 44.25 deg. to 63.1 deg., and to superheat 
it from 63.1 deg to t deg.; also to raise 19.03 grams of liquid 


from 44.25 to 63.1 deg. and to vaporize and superheat it to the 
same temperature of ¢ deg., whence ¢ 117 deg. 
In fact 
(187 117) (1.190 0.170 0.0596 0.35) O.06585 
+ 0.39 0.01317 (117 63.1) (63.1 14.25) 
0.01903 0.01903 562.3 (117 63.1) 0.39 0.01903 
The pressure of the vapor equals 0.237 390 /336.1 ) 0.275 


and this pressure is equal to 7.62 (390 (460) —4- 0.200 U.74 


kg 


The c 


ie polytropie transformation 1s given by 
1.033, 1.2] 


‘ above 


xponent ot 1 
6.74 cs 


work of compression as determined by 


where a 


tl formula 


and the 
is 9.34. 


Explosion. By similar reasoning the theoretical pressure 1s 
found to be 52.61. The work aecordi ¢ to the same conventions 
is then repre sented by 

O38] F 
ae.01 > Wd 0.2 
0.3] 








6 
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instead of 58.6, which was the value found tor 15 deg. cent 

and absolute dryness in the first case. 


DISCUSSION OF RESULTS 


The foregoing shows the method adopted, which is applicabk 
for every ease. 

In Case 1 it 
absolute dryness and any temperature whatsoever the work pet 


is found, as might have been expected, that at 
formed is the same in all cases, which is due to the fact that th 
earburetor 1s supposed to bring the vas to a temperature of ] 
deg. always and to maintain the gasoline content in the mixtur: 
constant, 

With constant humidity the work as caleulated diminishes wit 
increase of temperature. That is why the values found at 0 and 
30 deg. and absolute humidity (saturation) are respectively 58 
and 55.2. Therefore, it would be necessary to multiply the valu 
obtained for power output in the test by a coeflicient whieh might 
vary 1.01 to 1.06. 
source is by no means negligible, 

For the the 


materially proportional to hygrometrie tension and, therefor 


from This indieates that the error from thi 


same temperature increase in power output i 


the law of correction may be quite simply represented by 
nomographie curve such as shown in Fig. 9. 
metric tensions are indicated as abscisse# and the percentage b 
which the power read off the instruments should be increased a 
ordinates. The corresponding points for the same temperatur 
are found to be located along straight lines passing through tl. 
region. On the other hand, care should be taken that the hygro 
metric state of the air does not below 0.30. It may b 
admitted that the average state of the air is about 0.65 and it i 


There the hygro 


r 
zo 
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more practical to reter the constants tor a motor to this average 
state rather than to the state of absolute dryness. A simple 
transformation of Fig. 1 shows that then the coeflicient of cor 
rection may vary trom 0.975 to 1.025. The extreme deviation 

with reference to operation under the average hygrometric state 
(0.65) are less important, namely, 2.5 per cent either Way instead 


0 tb per cent 


In @XCeSS of 


Nevertheless in 


the reading. 


accept 


ance tests their value remains quite important. 
SAT | i) \ iti Py ra i i ) 

It the an wked in by the motor contains droplets « iter 
in Suspension, 1 presence of this liquid should be taken int 
cousideration The problem is then treated in the same manner 
as the second case abo ‘ re ferred to trom the moment « 
appearanee of condensatio 

If the corresponding points for the same quantit water 

ipor or water of condensation) contained in the air are ea 
‘ ited ‘ d that the coeflicient of correction esse! illy 
the same no matter what mav be tle Lemp rature mnder cor 
sideration Hence, if the corresponding straight lines in Fig. 9 
lor ene temperature be extended bevond the “abs se for 100 
per cent, the points corresponding to the same total « 0 
water will be found to be essentially on the same ors ite, whi 
may be rraduated in percentages of nerease ¢ mag ale 
power output or in units of water Phe values already ca d 
I ake t possible to deter ine the Ss ile “ ori i es | 
much trouble It rite i matter ¢ a v I ( 

mits considered the p put should be increased | 
proximate per r en > eral vat ! ne 
in 1 « 

\ \ R : Prrss 

es ‘ IH] el i! OU mu if ao nd ‘ I 
obtains inder the same conditions otf temp d ! 
metri ‘ ol e mater iv in the rat Ht 7 I tis 

‘ iriv s noone ¢ Mm most u i rable ( ( deg 
cent. temperatut ! iration, since ther e Water ter ! 
O<:.043 is « ! erial ow rtance as compared w e at 
phere pre ll the two coetheients caleulate r ii 760 
and // 0.9 do not differ from each other except b ra ns 
‘ one per cent The barometrme correction must therefore be 
apphed in addition ( e combined ten perature vure ‘ ‘ 
correction 

S| Kut CONSUM 

The ealeulations indieated above rive all the elements necessat 
for evaluating the various specific fuel consumptions. It is found 
that air humidity has only a very slight influence on the speeit 
fuel consumption and affeets it under the most infavorable 
conditions to the extent of barely 2.5 per cent. It would appear, 
therefore, that in practice the increase of specific fuel consump 
tion due to humidity of air falls within the range of errors of 
reading, of indicating instruments, and of such other errors 


whieh are 
experimental 1 

All the 
of regulating 
15 deg. cet 
to 
carburetors. 


1 
Aboy 


at 
ail 


casoline 


thre 


air of 1 


generally covered by the tolerance in 


CS ilts 


determination o 


e results apply to the ease of carburetors ecapabl 


té mip ral 


and ol 
to 


; 


maintaining the mixture 
20, 


ire of the gas so that it will 1 


the ra 
all 


1n 


which is the case with 


emain 


tio ot 


modern 





As a matter of fact, however, the preheating never earries the 
| 


gas to 15 per cent at the instant of admission. This temperature 
has been selected only as a basis, because it permits the operation 
of suction carburetors, but it is a prion evident that power 1s 
vained by maintaining the feed at the lowest possible tempera 
rather would have been gained if there were no danger 
of fuel 
vapor as happens all the time with injection carburetors regu- 
lated by needle valves in winter. 


ture, or 


of condensation or even congelation of atmospheric 


A computation with zero temperature and dry air will show 


ENGINEERING AT 
for t a value ot 61.7 instead o os. nder ! ed lare 
conditions, or a gain of more thar per cel 

Beeause of thus, designers di 
bevond a tew degrees above z ‘ ‘ re 
making thie above Cu lations, Or! ample ! ‘ 
eating the ga y ind com ll closer d 
ol DV a? ’ ‘ Con Cley 
( ompara ( I l ” ‘i Xi! ite] 1 une } 
ive bee! se re sth e offs d 
I ES Ko \\ rk J 
dicate ‘ ‘ ) nec ‘ ‘ 
el ‘ " S " ( , rie 4 \ 
) t COnSsIGCTaA I ad re ere ‘ 1 i! ( j 
mumetric Mnpressilor en i 1; | | ' " ‘ 
( metre ( In PeSSIOT ! = St nad 4 
iter nyected at Tull loa vas 4.84 es the we ‘ 
Vasol ( \ | the ¢ i? eC ¢ sllere rive F , 
perature ) tf deo eent ( velg oO = z 
\ bret eal itior pplving the above-d ssed prin¢ 
he Bar n o! c ! he orig. reticle ] 16 
Moderne 0 LO oO, ine YIS, pp. 266-269 
VACHINE ELEMENTS 
SyKES 1 r ‘ ( 1) 
- } ‘ rie a I 
‘ . ‘ , Re y 
Yr eo y 
dete ! ‘ " ( 
\ ‘ ‘ 
esignes ! »¢ } 0 
eq) - ey! Thiet Ti \\ ~ ( 
e I le | s obta dob ! el 
ae He vs the ds lock is essed. 
( aie tle pana ind ! ( S DAC! = 
yy < ’ ne } expans t is ee S ‘ 
pus l ‘ el I t right home I ( eKket whe 
nine ) biaw Oy =] e petrwee! ! ‘ nrne 
‘ prone ket 
Shioht 0 @ ¢ the « < et . . 
f is hee llowed r bv torming an ant nea ecess 
n the nner we « the half-flange « ip rs ‘ ‘ 
I me4;r h] ( Ss illow S t tilti rtfot rks 1 me Thre eS ? S 
e end o he tenon portion to accommodates new 
pas I 
It s claimed imat sue ar arrangement x ey ‘ 
rainary spring coupling ecause F tte? ‘ ewxih 
depends por ne springs w el) mus e designe ‘ t 
maximum load or for average load In the s é é 
possess relatively ho flexibility at heht load. and n ( eor 
place they become practically a solid coupling at heavy loads ‘he 
ise ot rubber provides a degree ot latitude n flexibi if ‘ mead 
to be impossible with springs, while its elastic qualities « rhe 
t to readily absorb shocks from impulsive loads The Tron and 
Coal Trades Review, vol. 98, no, 2667, April 11, 1919, pp. 437 
2 nes... da) , 
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Investigation of Rigidly Connected Reinforced-Concrete 
Frames 
oF Rigipty ConNeEctrep REINFORC 


Mikishi Abe. 


of rigidly connected frames and formule for moments and other 


ANALYSES AND TESTS 


CONCRETE FRAMES, Diseussion of the mee] 


anics 


determinate 


ot the 


indeterminate quantities for several types of i 


structures derived by a method involving the use prin- 
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also data ol tests on trames designed 


rie ol least \\ rk; 


vwccording t e formule found by the analyses. The paper is 
far too extensive to be suitable for abstracting and only the 
eonelusions and general Comments of the author are here re- 
yrodueed, 
1 Considering the errors involved in the measurement of the 
riiations and in the determination of the modulus of elas 
concrete, as well as those due to assumptions with 
reference to the distribution of stresses across the section and 
e gage length, the results presented indicate a fair agre¢ 
mer vetween analyses ar tests and justify the conclusion that 
the formule given in the bulletin for statically mdeterminat 
stresses as applied to reintorced-concrete structures will give 
values for stresses in the members well within the lhmuit ol 
accuracy re ured in design. 
» The elastic aetion of the frames under external load and 
nanner of stress distribution along the members of th 


frame agree fairly well with the analyses given. 


The loeation of the point of inflection in the members ot 


load agrees closely with the location found 


! If a frame is carefully designed and well reinforced, there 
need be no anxiety as to the rigidity of a joint. Effective eon 
tinuitvy of members has been found in the tests, 

5 No suddei failure took place in the trames tested. The 
increase In the deilection was uniform, indieating as great relia 
bility tor remtorced-conerete frames as for steel structures. 

( The load at which the first fine erack appears near the 
juncture of members is increased by fixing the lower column ends 
or a Llrame. This is ob iously due to the increase n horzontal 
thrust at the lower column end over that developed when the 
lower end is free to turn. 

/ <At sharp inside corners, high compressive stresses were «e 

eloped in the conerete due to so-called curved-beam action and 


in several local failure occurred by the crushing of the 


conerete at these corners under high loads. 

S <A slight deviation ot the axis of vertical members from a 
vertical line, that ts to sav, a slight “ out-of-form ” of the vertical 
columns, produced an appreciable variation in the stress dist 


bution in the Lrame, 


horizontal thrust (wl 


existence ot a 
from P/8 to P/18 n 


% Owing to the 


most eommon censes of simple lrames a 


the ends of a vertical or inclined member, it is advi 


member shghtly toward the 


direction ot 


it the end. Such arrangement will greatly reduce the bending 
stress in the member. If this arrangement is not practicable, a 
slight increase in the top width of a vertical member and a 
slight deerease in its bottom width, brought about bv inelining 
the mner surface and making the outer surface vertical will 
add materially to the rigidity of a frame without a proportional 


increase in the amount of material used. 


] 


1) Fora frame having an inelined column, it may be possible 


to selee e form of frame in sueh a wav that the eolumn will 


take no be length. 
paid to the rigid joint ot a tle 


member. A 


ding stress throughout its 


should be 
stiff 


1] Due attention 


member to insure the connection with a main 


} 


marked te 1oint 


the 


deney to cause a sudden breaking of sueh a 


was found to accompany an increase of bending moment in 


main member, 


footing rigidly conneeted lower end 


12 The use of a 


1! a vertical member is advisable. for it will reduee the bendine 
moment ,at the juneture of the vertieal and inelined members. 
A frame having such a footing is solvable analytically, sinee it 


approaches the ease halfway hetween that of the hinged end and 


fixed end of the vertical member, provided the founda 


that of] the 


tion is sufficiently unyielding. <A little consideration is needed 


to provide reinforcement at the juneture of the eulumn 


and the 
13. The formule 


proper 
rooting, 
derived by analysis may be applied to a 
varietv of frames and are of wide applicability. 
(Bulletin No. 107 of the Ex} ] 


versity of Illinois, 106 pp., 59 figs. and 16 tables, peA) 
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POWER GENERATION 


Means to Repuce Necessary STEAM 


Article based on experiences in central 


INTERCONNECTION AS 
Reserves, L. J. 
Calitornia where important benefits have been realized by tying 


Moore. 


together various power systems. 


One of the important advantages obtained by the intereonnee 


tion of neighboring transmission systems operating hydroelectric 


plants with steam reserves is the reduction of steam reserve nee- 


essary to maintain reliable service. 
This is brought about in 


diy ersityv 


two ways: (1) by the improvement of 


factor due to connecting together of dissimilar groups 


of load; and (2) by the pooling of water resources 
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Fic. 10 CURVES SHOWING THE NECESSITY FOR WATER STORAGE FOR 
STEAM RESERVE IN THE SAN JOAQUIN VALI SOUTILERN 
(*ALIFORNIA 
The interconnection of three power and light systems opera 
ing in the central and southern districts of Celifornia is de 
scribed and diseussed in the present article. One of these systems 
is provided with a 45,000-acre-ft. reservoir for water storag 


two st reserve plants (one 12.000 kw. and the othe 


and 
2000 kw.). The 
ot 383,000-acre-tt. 


1 


has no 


Cali 


second system has a water-storage reservoil 


The third sys 


5SO0O0 k W 


and a big steam reserve plant. 


tem watel facilities, but does have a 


storage 
steam plant. 

In addition, one of the 50 eyeles and 
the other two at 60 evel s. 


companies operates at 


The necessity for water storage or steam reserve for hydro 


electric plants operating in this region is shown in the eurve it 


10 applying te one of the systems. This curve shows the 


ig. 
plants cannot 


heavy flow in spring and early summer when the 


utilize all the power and the low discharge during the late summe1 


and fall which makes it necessary for plants on this system t 


be supported by either storage or steam reserve unless they are 
utilized simply as minimum flow plants. 
The flatter curve shows the load on the sys‘em for the year 


1917 and makes evident the effect of the water-siorage reservoir 
which made it possible to carry the entire load by water. 

The article deseribes in some detail the conditions prevailing 
in the district and the manner in which the interconnection was 


effected. Because of this interconnection some of the plants at 


flood times are run at full capacity, permitting the other parts 
of the systems to increase their water-storage facilities. 
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Interconnection of systems operating at different frequencies perienced. In fact, the operation is quite satisfactor Elec- 
made frequency changes necessary. Typical results on August trical rld, vol. 73 17, Ap 26. 1919. 1 841-84 | : 
10, 1918, betore the installation of the [requency changer, are ad 


The two lower eurves show the Edison de 


shown in Fig. 1] 


livery to the San Joaquin system (the entire Kern River No. 1] 


POWER 


PLANTS 








plant was ing at 60 eyeles at the time and the Mount Whit 
ney demand al Strathmore. The separation Ol these two curve: Hur PRESSURE ST! ECONOMIZ KANSAS ( The 
measures the amount of power the San Joaquin system was conditions of boiler operation of the present dav lead t nerea 
absorbing or delivering These values added algebraically to ingly high flue-gas temperatures and great we vases passe 
the load of the San Joaquin system, had no interconnectior aa AO Rg SOP Piiene annditiens are wan ~werghl 
existed, wives the actual power delivered by the sal oaqul 
plants i the Lee! I a ers tactor airection ¢ ow ol 
power at Strathmore are evident This tlow has been contro 
somew aay Ww bY Variation OL the oad on the ~UIN 
Visalia steam plant, but the tact remains that in practic tte. : 
one sys a i TI l¢ r ! power to the other i i mie 
> ‘ 
if se] ( peal oad tor e obner \\ i fA 
[ | ‘ / = | 
ersed i ns PY elp em other ry \ ’ 
4 \ 
r ( ‘ ( ise = necessaryv 1 they e! 0 af 
- y ‘ / ‘ N 
4 
| I ! CS a SAavil n de t ng ? P 
; 4 M \\ ey , i\ ind pre er 0 Del . , y C Ny . “4 ‘ 
/ 
Visa eam plant eve e expense of operat [, ‘ 
, } . | / 
Beach o Mecuvndo steam plant, on account o! he mue! re é ‘ a 
; y 
. 
eflicieney of ese two pla It even pavs to let San J . 3 Pa 
Bake f ! } dillerence, or tine east i aetna 
» ' P aA Y . 
BB ers tie ~ ) ‘ eent nar \ 11a ! ecaus ‘ a W — . al 
ylant ite eal ‘ elds Delivery « t ‘ ! 
( els ind besides a large quar i ae 29 . 
I \ gas pipe e co ets the Bakersfield pla! OP ES at haiti 
rect ‘ ne 4 - 7 
1 he perat I rhe nterconnected svstem on Juls 20, 1918, 
d ed by Fig. 12. which represents conditions just before low " 
iler had raised the Mi int \\ itney demand and deere 
disor is a re t a considerable quant pei \ | . BEFO 
Lo VV | RAIS \l W DEMAN 
od al Say J n compar 
the employment of economizers esp 
Lt 
a = ther ha ey rais e q pro} terials 
\ 
a ’ ’ 
4 \ fF. Pr ‘ a , 
\ / ~* ’ \s ( lve r il ) 4 ec = 
/ . y , v ! 
v3 . X. , ‘ i 
‘ . » § 
A We il UY I ( ste W “ l ( sate r te ‘ 
‘ ' 5 FRE Ry 
P _ , res Ss 18, er, not so irab iS cast 1ro1 i nae 
P AN JOAQUIN ! 
L 4 Pr AN ’ ‘ ipors il T s on the relatively, d tu 
—_.7f S rap COTTOSIO esper t the cold s eel is hig j 
QUIN LOAD HAD THERE BEEN} . Nevertheless, ste ‘ e t ve used boiler pre 
z NAVE % + ’ 
= ( >» SLi rnel ine I example, j ll ele ) 
as I ould be entir it of the question 
lt ‘ ower sta ) now being erected tor the Kansas 
AUG /O, /9/8 I > 
City eht and Power Company this problem has been met b 
. ( mr the CO! mize nto tw sections, a Oo pressure 
a pressure se Oo 
% FRY 'TO SAN AQUIN SYSTEP se : 
_s oh : ; | low-pressure section cold 1 ‘ the economizer 
r Foe ee”. Fre : 
ee ue cas m while the ter pal whi s the gh-pressure s¢ 
“ WHITNE EMAND AT *~’ 
& MORE ol STE eonst? oO something ‘ 1 sect y a > I : 
P pa HDolte 
— | eeawatel is to be pumped { rr tine W-press 
. . : . f ! vA nto a ! wii rms a suctior ink for e } 
ll Typrcoat ResuLts ON THE SOUTHERN CALIFORNIA SYSTEM sy > OCS 
' INSTALLATION OF FREQUENCY CHANGERS feed pumps by which it will be pumped throug he hich-pres 
sure onomizer and into the boiler. The economizers are so p 
portioned that the water 1s to be neated ww the low-pressuré 
en one of the 50-cycle impulse wheels at Kern River No. economizer to a temperature not over 200 dee. fahr., which will 
operating at OU cycles it 1s found that the water necessary pre nt the tormatio ot stear in the low pressure economizer 


enerate 5000 kw. at 50 eyeles generates only about 4500 kw. 


he higher speed. | 
The San 


quin’s prime mover on Kern River is a turbine instead of an 


tion 


\imately two-thirds of normal under this condition. 


ilse wheel, but it gives somewhat analogous results in that 
ightly higher output is obtained with the same water when 
The field current is 23 


No particular difficulties are ex- 


ating on the Edison 50-eyele system. 


portionately higher, too. 


and at the 


Furthermore, the field current is only ap mizer at a temperature sufficiently 
there, 
sion 
deterioration are much 

The high-pressure economizer is made up of two 36-in. drums 


ro 


thick, arranged in 38 sections of 8 


Same time put the water into the high 


pressure eco! 


hioh t 


oO prevent anv condensa 


In this way the condensation and ¢o1 Sequent corro- 


confined to the low-pressure sections where leakage and 
more easily controlled. 
long, having 306 314-in. cold-drawn seamless tubes 4 in 


tubes each, front to ba 
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Each high-pressure economizer contains 4205 sq. ft. of heating 
surface and, moreover, is so baffled that the gases are compelled 
to pass over the tubes transversely three times. 
from the steelwork, the support 
end so as to be free to expand downward. 
clined 35 dee. 


It is supported 
being at the upper 
The economizer is in 


building 


Each low-pressure cast-iron economizer, of the Green type, has 
336 12-ft. tubes, 7 tubes per header, with a total of 5500 sq. ft. 
of heating surtace. Each economizer is 16 ft. 11 in. long and the 
outside overall width is 16 ft. 2 in. 


2 The induced fans, one for 
each boiler unit, are of the multivane type, with two single inlets, 
driven by one 150-hp. slip-ring induetion motor. Each boiler and 
economizer is intended to evaporate 80,000 to 100,000 Ib. per 
water per hour, going up to 120,000 lb. 


Power, vol. 


per hour when forced. 
19, no. 15, April 15, 1919, pp. 556-557, 1 fie.. d) 


PUMPS 


Submersible Motor-Driven Pumps for Salvage Work 


SUBMERSIBLI PUMPS 


SALVAGI AND ENGINES. Description of 
a type of pump extensively employed of late by the Salvage 
Section of the British Admiralty known, not 
previously deseribed in full. 

This 


nected to an 


and, as far as 


machine consists of a centrifugal pump directly 


that it 
wlile submerged in water. 


¢on 


electric motor, so designed is capable of 


indefinitely operating 
It frequently occurs in the earlier stages of salvage opera 


tions that if powerful pumps can be brought to work imme 


diately, there is a good chance of success, but a short delay 
may mean total loss or, at best, a much greater expenditure of 
time and money. In such eases the time required for rigging 


steam or oil-driven pumps is too great while a salvage 


carrying submersible electric pumps ean run alongside the wreck 
and in a very 


vessel 


short time have the pumps working with 


‘urrent 





hic. 13 


supplied from dynamos on board. This has in fact been done 
on several occasions by Admiralty salvage vessels. The S. 5. 


Westmoreland, worth over £2,500,000, was salvaged in this way 


under circumstances in kind of 


which no other 


pump could 


have been employed. 

The submersible eleetrie pumps when at work are usually sus- 
pended by a rope from a derrick, or any other convenient part 
of the wreck, and will work in any position. One of these pumps 
was recently put to work on a vessel which had capsized, and 
continued to work at its maximum output while the vessel was 
being righted to an angle of 90 deg. 

When the compartment in which it was situated was unsealed, 
the pump was found to be upside down and to have rolled to 
quite a different position to that in which it was placed. 








SecTIONS THROUGH SUBMERSIBLE PUMP AND MOTOR USED BY 


THe JournaL 
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Since it is not always convenient to supply current from a 
salvage vessel, an oil-engine-driven dynamo had to be developed 
which would be waterproof and unaffected by water conditions. 
This is especially important for use in tidal waters where the 
engine may have to remain in position while the tide rises and 
completely submerges the plant. An engine type has been de- 
veloped which is capable of being covered with water without 
coming to any harm. The engine cannot, of course, work while 
submerged. 

The means adopted to permit the engine to withstand sub 
mergence in water are very simple, but required a large amount 
of experimentation in working out. 
that the very 
Every possible part of the mechanism is arranged 
inside the trunk or crankease, and those parts which protrude 
are of very 


vetting 


The foremost characteristic is engines have a 


plain outline. 


robust construction. In 


into the 


order to prevent water 
from interior of the engine all the 


such as the inlet and exhaust are provided with easily 
eovers and 


openings 
attachable 
the crankshaft where it 

The 
engine is running and only 
probable 


emerges trom the crankease 


through a 


passes 


is lett 


stulling ho 1 


gland of this stufling box 
slack when the screwed up in 


the event otf 


submergence. In a test after a sub 
mergence of 24 hours only about two pints of water had found 
their way into the erankease while the electrical fittings were 
unaffected. The whole of the ignition rear (both magneto and 
battery) is enclosed in a gun-metal case with a good-fitting 
cover, 

Two types of this engine are now built; one with two ey! 

ders of 12 b.hp., and the other with four evlinders giving fror 


1 to 50 hp. 
The oiling system in these 
as that 


engines 1s of the same general] tvy 
used in the Allen high-speed steam engines, that 


say, oll is pumped into a duct cast in the 


bedplate and led ip) 
through the hollow pedestals to the main bearings Thence, 
some ot it 


finds its 


wav tl 


rough holes dmilled in the crankshaft 











rHE SALVAGE SECTION OF THE BRITISH ADMIRALTY 


while the hollow col 


rods take the supply up to the gudgeon pins. 


to the erankpins and big ends, 


necting 

The construction of the motor has been generally known for 
some time. The water is actually encouraged to enter for the 
purpose of cooling the machine and the windings are protected 
by the simple expedient of 
heavily 


them from 


Beeause of 


making one piece ol 


rubber-covered wire. the ample cooling 
made possible by admitting the water, rubber insulation becomes 
permissible and this is the only waterproof material that seem 
to meet the requirements. 
adopted, as it makes 


parts unnecessary. 


The squirrel-eage type has beer 


electrical connections with the rotating 
The pump itself is of the usual single-inlet pattern with 4 
gun-metal impeller. The 4-in. pumps are capable of delivering 
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L100) tor ot water 
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per hour against thi head of 75 tt. and re 


largest set built is 18 in. and is capable of 


raising 1750 tons per hr. to a height of 30 ft Fig. 13 gives 


a section through 


illustrations showing 


tion. (The fF ngine 


274-276, illustration 


the pump and motor. Unfortunately the 
the engines are not suitable for re produe 
r, vol. 127, no. Jb299, Mareh 21, 1919, pp 


son page 278, 9 figs., d 
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WATER TREA' I 


rosses a strip of co 


NT ON THE GREAT NORTHERN R OAD, ¢ 
Herse el Kovl. Kast 


of the Rocky Mountains the Great Northern 


intry 600 to FOO miles wide where thy water 


not only conta a considerable amount of mineral matter but 
is also very irregular Its composition, being sometime ilkaline 
nel Save ! ird: and « ring the pust SIX Vears It as bee! 
develop ’ wa sVstem ¢ Walter treating adapted to it special 
‘ ( Is deve preel ive ow vy el Water satistact lol 
ts content of soc . phate over a strip ot 1100 miles 
Phi e ehemlen treatment « thre nter mies 
vitl ! haracter of the water, but all cases are covered bv the 
ise In proper proportion of hydrated lime, soda as <odiut 
nocarbonate ite « rol ferrous 1) 
‘ ‘ ! drated line 1 ‘ ra ‘ i 
‘ ‘le = ‘ ‘ replace Liv scale iKi! rie 
‘ 1? iif \\ t ! ~ - a il¢ 
~t ! ( ! i ( Lilie ( i> VTAlNS ¢ 
‘ \\ | re ‘ u ‘ rive 1M 
( ‘ lhe conve eu . a ( ria 
liu . ‘ ' ‘ , ' fray r . , 
‘ — ite . ite he che “ ! on ) 
" I e hrs rhe this conne ar 
mpal t Vantages are @¢laimed to e bee : res 
‘ : ile? rea | Not o ly is im ippeared 
) \ edon ! ‘ s boler operation erred nie al ore 
) ly s wa rt ial ‘ ¢ Was s ( 
re " i ers did ‘ i ’ ils 
ecause the service became more dependable, and in this way 
peed u yp « Cu department as beer Made PmOsslole 
‘ stra or ow if water trea is aol 
el Lor e master mec hie ¢ ! t 
. | nes certain section sen ntreate vate! 
( ( Cs Tie tl lasted monevey I i! SIX moths, Sines 
Vater treatment as been introduced the seal as ail come ol 
rol luvs row! bolts and ff les, and wit the aid of a litth 
erosene the lunes ‘ sheets have heer kept as «lea us The 
iV the engine came out otf the shop, notwithstanding the ae 
\ t has beer n service inder the new cond tions tor ] 
sth 
On the « er ul no attempt has been made to reduce boiler 
sling, because on account of the coneentration of sodiun 


Uphate and sludge 
round trip, same as 
Cithey Mmmportant 


ile and a water 


in the mud ring, the boilers are washed every 
betore the water treatment was introduced 
advantages are mentioned in the original 


reating plant briefly illustrated. Railway 


vol. 66. no. 17, April 25, 1919, pp. 1053-1056, 1 fig., d 


VARIA 


FRACTURE oF Tw 
Zeitschrift ( ‘ J 
he present writer 
tuse of tracture ot 
n and the other 
ing. 


) COMPRESSED-GAS CYLINDERS AND THE CAUSE 


ereines deutscher Inaenieure. March 8, 1919). 


made a most complete investigation into the 


two compressed vas evlinders one tor hvdro 


for oxygen—which burst while in course of 


The hydrogen eylinder was being filled with the gas at a pres 


re of 140 atmos. 


The explosion was extremely violent; the floor 


which the cylmder was standing was found to have a hole in 


75 em. deep; the flask or eylinder flew upward like a projectile, 


issed through the 
me 85 m. distant. 


root of the filling room, and fell in a garden 


I 





NGINEERING dO 1 


An examination of the plant (compressor and fittings) revealed 

to be in order. 

he fas WAS produced electrolyticea iV ane collectes ! i vas 
holder, atter which it passed into a two-stage compressor and wi: 


compressed oa filling pressure of 150 atmos 


\ tull chemical, mechanical and mnicrographie examin: n) Was 


made ol the tractured eviinee r. tron which the writer con des 


that it satisfied the requirements of the authorities Probab 

told” or crease formed in the teel while be ny mechanic: \ 
reated ind tl creasing vave Prise 0 i 0 ( ( 
were most likely the cause of the ex NOSIO! 

He suggests that in addition to the prescribed precautions re 
ing to the n spection of these vessels, each seamless vess« noua 
he ** flash-tested ” (this test is not detined belore the |! if pul 
on, in order to find taultv places This method has bee dopted 
by the military authorities prior to the acceptance otf 


his test would enabl any creases to be discovered 


In the case of the oxygen « nder a greater ) ! 
were iWallabie 

| i 

ine ¢viinder is said to ha ) aul he pro o 
at a pressure oft SO to LOO atu lhe oxveer Se“ ) e¢ 


lrom liq ud an 


Che evlinder was of sin ar construction to the hvdrows ‘ 
der, being of the seamless-steel re ihe same ole ) 
LP pple l! his Cas LISO 

The article deseribes cle he meel te 
‘ earned oO ‘ he tragi ollecte 

\ MNeTOUS CUUSE contribute he npbut ! } ? 

! \ ') ! exin el i re 

Lhe Sree \ \ Lh a] itl o ! ? eu r par wher ‘ ect 

lila Wel Tripper i rhe pene 7 ‘ ) " 
hive ness of he ¢ Inder 

he steel was too brittle for the purpos« ~ | 
‘ Sens é od ime stresses 

he a or suggests t} } reg on , 

0 hes ‘ naders s rile ) modihes Ihe mpi ne 
reduced to ! 1 i! be done wher he stee ~ red-he 
~ ‘ 

\ ere Dressure tes “ ( eMmplovesr alone ? le ‘ 
] s much more mportant to tes nsicde ' ae 

riaces and he thickness o wi 0 ‘ nh « Oo 

ng on the top 

( « ete ables sti ms, ete cecompa th iD 1) r 

j Swpi ) ] / ; noir ) ) 
no. 9, April 29, 1919, p. 311, no. 4910 

CLASSIFICATION OF ARTICLES 

Articles appearing in the Survey are classified as ¢ compara 
tive; d deseriptive: e experimental: general: historical: » 
mathematical: } practical ; Ss Statistical: f theoret cal Art Cles cl 


especial merit are rated A by the reviewer. Opinions expressed 
are those ol the reviewer, not ot the society. The Editor Wil’ De 
pleased to receive inquiries for further information in connection 


with articles reported in the Survey 


The following statement of the National Advisory Committec 
for Aeronautics shows the development in airplanes which has 
been made since 1903. The first man-cearrying airplane flights 
were made in December, 1903, with the Wright Bros. engine 
developing 12 hp. and weighing 152 Ib., or 12.7 Ib. per hp. Ih 
1910, the average hofsepower for aeronautic engines had increased 
to 54, and the weight had decreased to 5.7 lb. per hp. After 
another 7 years, in 1917, the average power output had advanced 
to 243 hp., and the weight had decreased to 2.8 lb. per hp. I 
March, 1918, the Liberty motor developed 432 hp. for a weight of 
808 lb., or 1.86 lb. per hp. At present, the Liberty motor is 
developing a maximum of 450 hp. for a weight of 825 lb., or 1.83 
lb. per hp. The average consumption of fuel decreased from 
about 0.8 Ib. per hp. in 1903 to 0.55 Ib. in 1918, and for the 
Liberty engine to 0.50 Ib. The present consumption is about 
0.46 Ib. per hr. (Machinery, p. 744, April 1919) 
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ENGINEERING for 


It is 


Julv a 


to publish in MECHANICAL 
complete account of the Detroit Meeting. Inasmuch 
meeting does not end until June 19, the day before the 
usual closing date for the journal, the publication of the July 
volume 


proposed 
as tne 


number will necessarily be delayed several days. The 
of work 
volving as it 


ili 


entailed in reporting a convention 1s large, in- 
does the 


stenographer’s notes, besides handling the written discussion; 


very 
summarizing of perhaps 600 pages of 
but it is hoped that it may not be necessary for the July number 


to be more than one week late in reaching its subscribers. 


Major Fred J. Miller Joins the A. 5. M. E. 
Staff as Consultant 


Major I'red J. Miller has joined the staff of the Society in the 
capacity of consulting engineer and advisor upon its publications. 
in this he will cooperate with the Papers and Publication Com- 
mittee in the development of MecuanicaL ENGINEERING, which 
has made notable progress during the past year through the 
acquirement of The Engineering Index and the addition of other 
features of direct benefit to the practicing engineer. 

Major Miller has served on the Council of the Society and on 
various committees and has been intimately acquainted with its 
activities over a period of many years. He was one of the earliest 
to advocate the establishment of the Society’s journal, at first 
known as the Proceedings, and it is fitting that he should now be 
able to render additional service to the publication in which he has 
long taken so deep an interest. : 

For ten vears he was editor-in-chief of the American Machinist, 
which reached a high plane of technical journalism under his 
direction and to which he personally made notable contributions 
that attracted wide attention. Following this he became Factory 
Manager of the Remington Typewriter Company. Shortly after 
the United States declared war against Germany he entered the 


service and organized and directed the Civilian Serviee Division 
at the Rock Island Arsenal. Later he went to the Office of the 


Director of Arsenals at Washington, when, at the request of the 


THe Journal 


ENGINEERING (\m.Soc.M.1 


War Labor Board, he was detailed to the Bethlehem Steel Works. 
He has recently resigned from the service and is now in consulting 
practice. The Society is to be congratulated upon having at this 
time Of progressive development the benefit of his sound judg 


ment and long experience in publication and organization work 


The Spring Meeting 


N the Opposite 
program tor the Meeting of the 


at Detroit, Mich., June 16 to 19. 
being published progressively in 


page 1s given tentatively the complete 


Spring Society to be held 
The papers for the meeting are 
MECHANICAL ENGINEERING, the 
first appearing in the April number, and practically the whole ot 
the technical section of this issue is given up to these papers. 
Unusual interest 


attaches to the opening of the 


Monday because of the progress report to be 


meeting on 
presented by the 


large and representative Committee on Aims and Organization 


which has long been in 


preparation, On 
will be what is perhaps the most 


Tuesday morning there 
important, or keynote, session, 


on the subject of Research in Engineering, under the direction 


of the very active Research Committee of the Society. In view 


throughout the 
National 


ot the marked development in research work 


country and the recent reorganization of the Researeli 


research, this session ought 
Several 


timely papers are to be presented, together with reports by three 


Couneil to promote and codrdinate 


to have the attention of all the members in attendance. 


ot the Sub-Committees on Research. 


In the atternoon of a general session of 


Tuesday there will be 


non-technieal character, such as is provided at each convention, 
for diseussion of administration topics aecording to the current 
developments in the field of industry. Th 


Industrial 


general theme will be 
Relations, with addresses bearing on the needs of the 
time for securing industrial peace and the recent movement toward 


greater representation on the part ol employees in the. conduct 


of the affairs of industrial firms. 
Several papers on Wednesday morning, as well as at other 
sessions, are contributed by the Mid-West Sections, these con 


stituting some of the best contributions offered for the meeting 
They are indicative of the prominent place which the Seetions 
have attained in the affairs of the Society and of the substantial 
assistance which they are rendering in building up the Society's 
publications through their contributed articles 

There will be one session under the auspices of the Gas Power 


Sub-Committee, a 


General Session for miscellaneous technical 
papers, and on Thursday morning a closing session very pertinent 
to the power-plant situation at the present time, for the diseussior 
of fuels. 


coal and one on oil fuel. 


There will be three papers on pulverized and erushed 
In view of the fact that low-grade fuels 
are necessarily assuming a more important place -n power-plant 
operation, and also that power-plant efficiency through the di 
velopment of the steam turbine and improvements in steam boil 
ers permits the use of high-pressure and superheated stean 
the next step forward appears to be in the boiler furnace. Under 
finely divided o 


an absorbing subject for 


these conditions the possibilities of fuel in 
pulverized form becomes 
The Detroit 


sourees of the city of Detroit for the entertainment of their guests: 


diseussion. 
Local Committee has drawn on the wonderful r 
and, as outlined in the program, there will be numerous excursions 
to industrial plants of very great interest. An 
evening Lake dinner 
There will be an evening of musie and dancing at 


afternoon an 


will be spent on the and served on thi 
exeursion boat. 
Arena Gardens, and the Ladies Committee has arranged various 


entertainments for the visiting ladies, including motor trips, et: 


Records of War Service 


It is intended to publish an account of service rendered by 
members of the Society in the World War. 

To that end it is requested that every member of the A. S. M. F 
who served in the Army or Navy, or who in any other way 
rendered direct service to the Government during the war, send 
to the committee a full account of his service. 
on War Service, eare of the Society. 


Address Committee 














SPRING MEETING PROGRAM 


i j iv ‘al ; y 
Monpay, JuNE 16 
10:00 a.n Opening ot headquarters and registration at Hotel Statk 
10-00 a. mi Couneil Me ne 
. 700 p.m Business Meet ny ( mwwed by Ite 0 ot t.o tte ! \ ind © 7 , y 
8:30 p.n Address o Welcome by May r James (Couzens Recept on and Dance hetres 
furspay, JUNE 17 
10:00 a.n Professional Sessior 
RESEARCH SESSIO 
1 f Re ( 
I PRESENT CONDITION OF RESEARCH IN THE UNITED STATES, Arthur M. G | 
RESEARCH WoRK ON MALLEABLE IRON, Enrique | ed 
REPORTS OF SuB-COMMITTEES ON FLOW METERS, BEA G METAI AND LUBRICA 
THE ORGANIZATION AND CONDUCT OF AN INDUSTRIAL LABORATORY, A. D. Littl H. E. Hi 
10:30 a.m. Trip to Burroughs Adding Machine Compar Luncheon at pla 
12: 0) p.m | neheon at Hotel Statler for ¢ inell and See e Represe tat , 
2:00 pit by essional Session 
INDUSTR RELATIONS SeEssi 
INDUSTRIAL PERSONNEL RELATIONS, ArthurM. } ng (cont ted | t C} go S 
He STATUS OF INDUSTRIAL RELATIONS, L. P. Alford 
( AIN ASPECTS O} ~e MANAGEMENT PROBLEM, Magnus W. Alexa 
(tot! speakers ed) 
6 :au p ’ Mi and W) r! ( ompanvs P a 
S:50 | M ‘ entertainment, Ars Grardens 25 \\ val Ave ‘ ) "a s, Retfres 
WrpNESDAY, JUNE 18 
10-00 alin Simultaneous Sessions 
SECTIONS SESSION GAS POWER SESSION 
(Under ces of Sections of Mid-Wes (T , es ~ a , Ga P 
CENTRAL-STATION HEATING IN Detroit, J. H. Walker CRUDE-OIL MoToRs vs. STEA) ENGINES 1 MARINI 
(contributed by Detroit Section ) Practice. J. W. Morton 
PropucTION oF Linerty Motor Parts AT THE ForpbD on : 
o ( ther papers to be nn da) 
PLANT, W. F. Verner (contributed by Detroit Se _s , ‘ 
° 
tion } 
Fire ENGINES AND THE ESSENTIALS OF FIRE FIGHTING, 
C. H. Fox (contributed by Cincinnati Sect 
ELECTRICAL METHOD FOR MEASURIN¢ rut Loy 0 
FLuIps IN Pires, J. M. Spitzglass (contributed by 
Chicago Section) 
10:00 a.n rip to Connors Creek Plant of the Detroit Edison (¢ pany. neheon a ) 
2:30 p. m. Steamboat trip through St. Clair Flats. Steamer Brita: 1 leaves foot of Bates Str ‘ 
ining at midnight. Dinner on boat Entertainment. daneing, refres ents 
" ' | 
fuurspAY, JUNE 19 
LO:00 act Simultaneous Sessions 
I UEL SESSION GENERAL SESS 
PULVERIZED COAL AS A Fue, N. C. Harrison a OZ I Ul «AL THEORY WIN DESIGN 
. 7 > ter ( durte 
ONOM ye CERTAIN ARIZONA STEAM-ELECTRIC POWER , 
_ | ~t I On F CR. W +} AiR FANS FOR DRIVING ELECTRIC GENERATORS ON A 
*LANTS SING I UEL, : eymouth ‘ : " . . 
: ‘ ea : . PLANES, Capt. G. Francis G Lieut. John W teed 
PULVERIZED COAL FOR STATIONARY Borers, H. G. Barn ad P.M. Widesite 
hurst and Frederick A. Scheffler 2g — 


MECHAN‘CAL Lifts, PAST AND PRESENT, AND A NEW 
Metrnop For Trietr BALANCING, Lieut. J. F. Robbin: 

GENERAL EQUATIONS FOR THE DESIGN OF RIVETED Burt 
JomntTs, A. A. Adler 

CHE ECONOMICAL SECTION OF A WATER CoNnpuIT, ¢ 

r. Hutchinson (By title only) 


Morning left open for special trips. Members are requested to indicate, uy 


headquarters on Monday, which plants they d 
2:00 p.m. Trip to Ford Motor Company, Highland 


esire to visit 





Park 
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Patera} 
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ry. ‘ - 

The Crossing 
May 26, 1819, an American ship, 
first steam-driven 


the Savannah, was tne 


N 
( ) One hundred 


years later, on May 17, 1919, an American seaplane fully com- 


vessel to cross the ocean. 
missioned as a ship in the United States Navy crossed trom 
lrepassey Bay, Newfoundland, to Horta, on the Island of Fayal, 
Azores, making port in 15 hr. 18 min. after leaving ground at 
Newfoundland. 


the time ot going to press. ) 


(This is as far as the flight has progressed at 


this theht worthy of the 


careful consideration by engineers. 


There are several elements in most 
The ship was of the heavy-load-earrying type with its full water 
was of the 
The 
a seaplane of this type could make a flight of over 


landing equipment and wireless. Furthermore, it 


multi-motor type, this also materially increasing its weight. 
fact that 
1200 miles without forced landing, in record time for a craft 
of its weight, is a strong proot both of the high state of the 
development ot aeronautical engineering generally and of the 
advance made in particular by the American Navy. 

The working of an aeroplane, and in particular of the aeroplane 
engine, has been correctly compared to that of a racing car. 
Every part of the engine and plane is at full load under high 
stresses and moreover the aeroplane is in some respects in a less 
fortunate position than a racing car, because it is more subject to 
vibrations and does not have the damping protection of the road 
inder the tires. 

Because of this, there is a far greater tendency toward fatigue 
in both the engine and frame of the plane. A car that 


1200 miles at the rate of 85 miles per hour without stop 


could 
tnake 
page for adjustments and without engine or frame trouble would 
have been a very remarkable car, indeed, and yet the Navy sea 
planes have done it. 

This performance is also a proof that the Liberty engine, with 
which the seaplanes have been driven, has passed through the 
period of development and may now be considered as a fully 
completed produet entitled to the highest consideration for its 
rehability of performance and economy in fuel consumption. 

The American Navy has been famous for its proverbial luck. 
The flight from Trepassey to Fayal Island gives a little insight 
into the secret of Navy’s “luck.” Such a flight would hav 
impossible without the most careful preparation and in fact it 


be en 


would be no exaggeration to say that, roughly, the performance 
of May 17 is a direct outcome of work of close upon two vears. 

It would have been impossible unless everything had been pre 
pared in such a manner as to work close to an efficiency of 100 per 
cent. 
plugs in the engine, of some connecting rod, or valve push rod 


The failure of a small part in the plane, of a few spark 


might have marred or made impossible the crossing, and the 
tact that the crossing has been achieved shows that everything 
large factors to the smallest details 
approximately 100 per cent perfect. 
Transatlantic passenger transportation will not follow right on 


the heels of the crossing by the Navy seaplanes. In 


from the must have been 


fact, 11 
anything, this flight has shown not only that it is possible to 
Atlantic in the air but that it is by no means 
Notwithstanding the elaborate precautions taken 
for guiding the fliers, the NC 1 and NC 3 lost their bearings in 
a dense fog and even the NC 4, which completed the flight, 
stoppel at Horta instead of Ponta Delgada, the spot designated 
for landing. The NC 3, after being “ lost” 
discovered on May 19 only seven miles from the harbor of Ponta 
Delgada, proceeding under her own power, but the NC 1, after 
heing loeated and taken in tow by a destroyer, was later wrecked 
through heavy seas. 


eross the also 


easy to do SO. 


for two days, was 


Spurred on. doubtless, by the departure of the Navy squadron, 
Harry G. Hawker, the famous Australian aviator, made on May 
18 his daring plunge from Newfoundland for the British Isles 
in the Sopwith biplane. Entirely unprotected against a fall at 
sea, and even without protection against a dangerous alighting 
upon the land in order to reduce the weight of his machine, he 
took the hazardous risk—and failed. 

Nevertheless, in spite of the tremendous difficulties to be over- 
come, a start has been made in the air voyages across the Atlantic. 
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Thirteenth Engineers Return to Chicago 


The Thirteenth Railway Engineers recruited from the six rail 
roads which center in Chicago were given a most royal welcome 
upon their return to that city on May 12. Approximately 10, 
000 people are reported to have lined Michigan Boulevard to 


witness the parade, which was reviewed by Major General Black, 


Cliet of Engineers; Colonel R. D. Black, general staff, and one 
ot the organizers of the Thirteenth Engineers; S. M. Felton, 
president of the Chicago Great Western; and W. L. Park, 


federal manager of the Chicago Great Western, and chairman of 


the reception committee. Major General Leonard Wool was also 


to have reviewed the regiment but was caught in the crowd at 
one of the street crossings and was unable to pass. The parade 
started at 11.50 with Colonel C. L. Whiting in command. As 
the men marehed along Michigan Boulevard the engineers on the 


Illinois Central and other railroads opened their whistles and the 


resulting din silenced the famous band of the regiment. Following 


the parade the men were dined and entertained and later 1 


trained for Camp Grant where they will shortly be demobilized 


The 


Thirteenth Regiment was largely an operating unit and 


during the greater part of their stay overseas were engaged in 
transporting troops and munitions in the Argonne and St. Mili 
sectors. The regiment is credited with having moved 103 trains 
of men and munitions during a period of only 24 hr. They alse 


operated the trains which carried the famous 14-in. Navy guns 


Past-President Henry R. Towne Reaches a 
Business Anniversary 


A souvenir booklet of historie value has been issued by the Yal 
and Towne Manutacturing Company, of which Henry R. Towne, 
Past-President, Am.Soce.M.E., was one of the founders It is 
issued as a Semi-Centennial Souvenir of the company, and con 
tams, besides a history of the works, an aecount of the various 
men who have contributed to its upbuilding and various othe: 
data and information concerning the organization, products, wat 
activities, ete., of the company. 

The birthplace of the Yale industry was at Newport, Herkimen 
County, New York, where, about 1840, Linus Yale, Sr., began the 
manufacture of “ pin-tumbler” locks. His son, Linus Yale, Jr 


a talented and ingenious inventor of locks, formed a partnershiy 
with Henry R. Towne, which resulted, in October, 1868, in th 


\ ale ane 


fowne undertook the 


Stamford, Conn., of what is now The 


Mr. 


company 


organization at 
Towne Manufacturing Company. mia 


ufacturing management of the The corporation wa 
organized in 1868, with Mr. Yale as president, but upon the lat 
ter’s death, a month later, Mr. Towne succeeded as chiet executive 
and president, and continued in that position until his resignation 
as president in 1915 to aecept the chairmanship of the Board 

The products of the Yale firm, just prior to the formation of thy 
partnership with Mr. Towne, were bank locks, seven varieties o 
key locks, and the metallic post-office lock box, the employe: 
The present daily output is 25,000 lock 
3000 men. 


numbering about 35. 
with an organization under normal conditions ot 


Westinghouse Scholarships as War Monuments 


E. M. Herr, president Westinghouse Electric & Mfe. Co., Pitt 
burgh, has announced the establishment of four technieal seholar 
ships by his company to commemorate the part played during t! 
Selection of 


mined by annual competitive examination conducted by the cor 


war by its employees. the candidates will be det: 
pany’s educational department under the direction of a commit! 
consisting of three vice-presidents, who will also prepare the reg 
lations and all details of administration. Each scholarship cart 
with it an annual payment of $500, and the student may take a 
course of engineering at whatever school he selects having | 
approval of the committee. Scholarships are for one year o! 
but will be continued for four full vears provided the stud: 
maintains the standards required by the institution he has elect 
to attend. 

(Iron Age, 


The number of new scholarships will be four each y 
May 8, 1919.) 
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Aims and Organization Committee 


COMMUNICATION on Standardization of Aims has beer 
i prepared by James Hartness, Past-President, Am.Soc.M.F., 
and member at large of the Aims and Organization Committee of 


of the Sub-Committee on Rela 


to His Work. 


the 


ty 


society, Tor thy consideration 


( Vechaniceal | nerineect Krom tt com 
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rier ical pre ent will pass away 
Then t nilnen of the peculator in W Street i 
1 tl of Wall Stre stay where the 1 } ut 
itions in which they are rendering essent : 
ho ha en struggling special laurels of wealt ‘ strug 
ng te ttain the higher laurels of real value. the ne nd t 
indard eatest service and greatest fitness for se ‘ Th 
will realize the vision of Washington. Lincoln and of the ¢ 
ider vho a being born out of the travails « Then the 
tivities of th ur vill no longer be handi ) ’ 
lidance of labor 
The Ameri Soci Mechanical Engineers must have } 
gan or it will gradually become farther and farther r oved fre 
head of the procession There is nothing so deadening to an o1 
inization as to lay behind general progress. It leads to indifferen: 
pride nd to all those things that are distinct menaces. and that is 
hat The American Society of Mechanical Engineers is up against at 
he present time, We point to our growth in power and numbers and 


that we 
ul the 
hievement 


The 


rget 


have a thousand times our present power and should 


whole world in administrative as well as 


constructive 


report of the Committee on Aims and Organization has now 


en drafted and will be presented at its meeting in connection with 
Spring Meeting on Monday, June 16, at Detroit. Michigan, at 


ya.m. The Council is expected to receive the report and to ordet 


transmitted to the semi-annual business meeting at 2 p. m. on the 


me day, where it will be thrown open for discussion by the member 
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Mi \. D. Butler, Secretary, Spo ‘ W asl | e! 
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Three-Cylinder 60,000-kw. Turbine 


ihe larges irbo-gene! ‘ ! r 
e United States s aced in service on October 9, 1918, 
: Stree Stallo rie Interboroug! Rap rans ( ) 
New York City The new ur consists of one oh-pre ! 
2 wo low-pressure irbines, each directly connecte 
rel racotl VW he ! nor opera hi rey ele ‘ 
ectrically conneectes he rbines run a ‘ oO 
rp. nd eact enerator will deliver at that speed 20.001 
25 eveles »- phase ine 11.000 volts lhe new , 
Maximum co nuo rating ot 60.000 kw It ilso ea es 
carrving a load of 70.000 kw. for two hours It oceunie ve 
which 1s the most economical load, steam is supplied to the | 
pressure element at 211 Ib per sq. in. abs. and a tempera 
200) deg fahy This is exhaustes nto the ow-pressure 1! 
at a pressure of 29.7 lb. per sq. in. abs. and a tempera ‘ y{ 
deg. fahr., and im the low pressure elements the stea the 
expanded to the pressure it the condense? ] ’ mer ’ 
ind 79 deg. fahr 
The electrical teatures of the installation are o he ) “ 
ern type Each generator is protected by reactance co 
relay svstem Should a burnout oceur in the winding 
generator, this relay system will at once diseonnect it fro 
line. In addition to the usual governing mechanisms there |] 


irbine «an he 


whereby any 
be 


For example, if it becomes necessary to shut dow) 


also been provided an arrangement 


taken out of services 


the | 


operated should the others, lor any reason, 


rt 
gh-pres 


] 
Iv reecelve 


sure element, each low pressure turbine will automatieal 


high pressure steam. On the other hand, if both low 


pressure 
elements are removed from service, then the high pressure turbine 
will automatically exhaust to the atmosphere, but if only one low 
pressure turbine has been removed, then the one remaining wi 


still continue to receive high-pressure steam 


Installation 


I 
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they are operated independently, each turbine is provided with a 
governor, which will immediately cut off the supply of steam if 
the speed exceeds a predetermined value. There is also provided 
between the high-pressure and low-pressure turbines a butterfly 
valve which will automatically close should the speed of the low- 
the 
governor 


pressure turbine become excessive. In a similar manner, if 
high-pressure turbines speed becomes excessive, then a 
will eut off steam to the entire system, and when the speed reaches 
a lower fixed value the governors of the low-pressure turbine will 
operate and admit steam directly to them. (Electrical World, 


May 10, 1919, pp. 933-935) 


Advances in Automatic Control in Hydroelectric 
Plants 


In West, 
economies in power development were brought about that must 
inevitably be felt in the industrial life of the tor 
Not only was the production of fuel oil increased, 


the during the period of war stress many helpful 


nation many 


years to come. 


but the 
water resources and from fuel supply was vastly forwarded. 


generation and utilization of electrie power both from 
In 
some instances the task involved the establishment of new records 
in magnitude of engineering attainment such as the interconnected 
systems of long-distance power lines which have not been even 
approached in length of transmission or magnitude of distribution 
anywhere else in the world. 

But perhaps the advances that have been made in automatic 
control will ultimately prove of even more lasting benefit to the 
industry in lessening labor costs, and hence in decreasing the cost 
of power production, than any other single cause. 

The one-man cars for street railways, the automatic control of 
from Salt 
Lake City to Saltair in Utah, and the automatic control of power 
house 
Light 
trend 


substations, such, for instance, as the new installation 

generators as installed quite recently by the San Joaquin 

& Power Corporation, are foreeful instances of this recent 

in economic design. 

The Crane Valley power house of the San Joaquin Light & 
Here it is estimated 

an average of over three million and one-half kilowatt-hours 


Power Corporation is of unusual interest. 
that 
will be saved by taking advantage of power not hitherto used in 
the rise and fall of the lake level of Crane Valley Reservoir. 

The unusual feature of variable head, ranging from 120 feet 
This 


house, in addition to a second installation below, is operated with 


down to 80 feet, has been successfully overcome. power 
out atteridants, and only the regular dam tender and reservoir 
An alarm sys 
he is notified 


tender make visits to the plant from time to time. 

tem is installed in the earetaker’s cottage so that 
if the machine is tripped off the line. The machine, in the mean 

time, may attain runaway speed. However, should the machine 
trip off the line and increase in speed, a centrifugal switch on the 
shaft of the unit closes a cireuit on the wicket gate, operating a 
The 


water in the ditch immediately starts to rise, and flows over the 


motor, which closes the wickets and shuts down the machine. 


weir by-pass 
and puts the 
The recent 


until such time as the caretaker of the plant arrives 
machine back on the line. 

advances in automatic control witnessed on all sides, 
combined with the irresistible trend toward outdoor switches and 
transformer stations, augur well for increased economic power 
generation and lend a eertain hope to the power situation that is 
pleasing to contemplate. (Journal of Electricity, April 15, 1919) 


U. S. Trade Commissioner 


Seeretary Redfield has appointed Alexander Luchars, publisher 
of Machinery, New York, United States Trade Commissioner to 
3ritain, France, Belgium, Italy, Switzerland, Holland and 
Seandinavia, to study conditions in those countries affecting our 
engineering and machinery industries. Mr. Luchars’ acquaintance 
with European manufacturers and engineers, and his connection 
with similar industries in this country as a publisher, will enable 
him to render effective service to American manufacturers. Mr. 
Luehars will spend about four months in Europe. 


Great 
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Production of Liberty Motor 


Plant 


Parts at Ford 


Continued from page 2 

the burrs on the inside or babbitted surface of the bearings. Th 
fixture was made in halves, the lower half having a eylindrical 
section which served to hold the fixture in the machine. Ways fo1 


the slide carrying the broach were machine d in the lowen half, and 


also recesses cul tor the hardened and vround blocks on which the 
The upp r alt 


in the form of a clamp, this part being bored to fit the half-sectior 


parting surtaces of the work rested. was mac 


liner, the 
which fits about the outside of the work. 


of circular hardened and ground steel surtace ot 


Inner 


Bosses bored tor guide 


pins extended from the fixture and served to keep the halves in 
alignment. The weight of the upper half was disposed on spring 
coiled about the guide pins Che broach was of a semicireulat 


section and bolted to the slide This slide was connected to the 


( 
is ke pt on the 


ram of the machine. A copious flow of oil w worl 
kee ping the locath block and broach free from chips and dir 
The eutting was done on the pull or regular stroke of tl achine 
The Status of Industrial Relations 
‘ ’ s1¢ 

relations controversies Such matters are ticiable today: the 
were not twenty years ago We may look torward to a whe 
controversies in regard to such rights will becom Ist as ist 
able as any controvers\ regard to property. It is possible that 
when this time comes it will be properly referred to as the era ot 
industrial democrac \ 

Three tendencies in this development of industrial re Os Set 
to be new though they are not novel 

The first is the acceptance OL motive of service, which on mora 
grounds declares tor recognition ol the rights, needs and aspira 
tions of every one engaged in or dependent upon industry. It is 
the engineering viewpoint rendered unselfish 

The second is the willingness to consider workers roup 
By training and experience the engineer has only been willing to 
look upon workers as individuals. Two of the governing prin- 


ciples that have brought modern industry to its present heights are 


the division of labor which minutely subdivides the job, and the 


selection and adaptation of the worker which individualizes him 


and attempts to fit him to some particular task, tool or machine. 


This is the viewpoint of specialization which deals only with units 

But in industrial relations the workers must be considered in 
groups or in the mass. This is the viewpoint of the industrial 
psychologist as contrasted with that of the technical engineer, and 
the latter has been slow to understand that his methods of sub 


division and specialization eannot be used suecessfully n 
with the problems of industrial relations. Much has 
about fostering cooperation, but little progress has bee 


dealing 
said 
} 


made 


pee! 


Tt understanding 
the 
ation their working people nust be appealed 


A reason for this situation is found in the lack 
on the part of industrial executives that to build morale or 
spirit of the organi 
to in the mass and not as individuals. 

The development 
eyes of industrial executives as to what might be accomplished 


of the safety committees began to open the 


once employees as a body had a chance to express their desires 
and opinions. 
tees will earry this experience further and into new aspects of 


The present movement to establish shop commit 
the problems of industrial relations. The experience so gained 
the 
It will also bring the 
passing of arbitrary and autocratic decisions. 

The third tendeney is toward mutual or joint control, toward 
mutuality and the working out of representation. It is an ex 


will show the possibilities and advantages of discarding 


individualistic viewpoint of the engineer. 


pression of democratic ideals. 

From the experience of the past and in the face of the tender 
cies and forces now operating we may confidently expect a greater 
development in industrial relations during the immediately forth 
coming years than in any preceding equal period of time. May 
engineers accept their entire responsibility and perform fully their 
duty in working out proper solutions of the problems presented! 
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1 That the establishment of a National Departmer of Public 
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divisions 


inder the 


. ’ 
(reneral St 








1 ' are niné vhieh dep 
Vorks should be accomplished by grouping those Government bureaus ; , , . , ’ 
; eae he te largely on engineer work for elr operatio namely, O 
ices, commissions and other activities whose functions are pre . . ‘ } ‘ ve 
inantly of an engineering or architectural cter, in what is nanee, Engineer Corps, Signal ¢ orps, Construction Divis 
the Department of the Interior and thereafter designating that Chemical Warfare, Aireraft Production, Militarv Aeronautic 
artment “The Department of Public Works. (Juartermaster and Motor Transport Corps Formerly each « 
- That the transfer of any bureau, service or commission from an} these divisions had its own specification for each article purchased 
her department to a Department of Public Works should be accom ; ai : . 
by the War Department Che electrical eatalog, for instance, 
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25,000 items. Through the Engineering and Standardiza- 


contains 


; 


tion Branch uniform specifications are being devised so that com 


pact but complete catalogs tor each class ot commodity can be 


writt ip which will cover the requirements of every depart 
specifications and 
for them 


greater quantities and enables the manufacturer to 


ment. This at once simplifies the matter of 


purehases for the War Department, makes it possible 
to order 
vet out his product and deliver it to the various departments at a 
maximum ot effielency. 


ery effort is being made to accomplish the enormous task 


in a comprehensive and scientifie manner. Authorities trom 
various fields are being ealled in for consultation and wherever 
questions of engineering are involved Engineering Council, 
through its National Service Committee, has been called in- to 
consult. 

The organization of the Engineering and Standardization 
Branch is at present subdivided into research, - production, in 
spection, standardization and eatalog sections. The research 


section for instanee, will make such investigations as are neces- 
sary to assist in standardization work and will arrange tor 
definite torms of procedure in research work through various 
departments of the Government so that there will be not only 


standard methods but also standard departmental routine in whic 


iese methods will be followed. The production section will lay 


out definite schedules for quantity and specialty production, which 


] 


they will recommend for use in the manufacturing arsenals and 


to individual manutacturers. The standardization of material will 
take place along lines that will insure interchangeability of a given 


article with the same article used in another department. 


Information Service for Engineers 
- lik.’ National Service Committee of Engineering Couneil «a 


nounces a National Legislative and Departmental Information 


Service for Engineers in all branches of the profession. The 


statistical, research and construction bureaus of the Government 


have become valuable sources of engineering information, but 
have not been used by engineers to the extent merited bv tli 
character of their material. Many matters before Congress i 
volve engineering consideration, of which members of the pro 


1 


fession should be aware. When in need of information trom thi 


matters, set fort! 
specifically what is wanted and address the National Service Com 
mittee, M. O. Leighton, 502 MeLachlen Building, 
Washington, D. C. 


above sources, or coneerning congressional 


Chairman, 


Scientific and Technical Employees of the Govern- 
ment in Washington Organized 

TEPS were taken for a permanent organization of the seien 

)_ J tifie and technical employees of the Government at their mass 

1919, 


30 representative Government scientists and 


meeting on May 8, This was the result of an informal meet 
ing on April 23 of 
technical men who organized the preliminary committee and called 
the mass meeting. This subject has been widely diseussed during 
the last vear and was brought acutely to the fore by the work of 
the Joint Congressional Reclassification Commission, because that 
commission has stated that it wished to deal with employees only 
through organizations. 

H. True of the Department of Agriculture, Acting 
Chairman, pointed out that the principal advantages to be ex- 


Rodney 
pected from such an organization were: (1) Improvement of 
conditions and facilities for more effective scientific and technical 
work; (2) Adequate presentation of the needs and results of such 
work to the public and to legislative and administrative officers; 
(3) in both official and non-official activities; 
(4) Just and reasonable salaries based on service performed and 


Greater freedom 
the economic and social conditions which prevail; (5) Greater 
public recognition of the and 
(6) Advancement of science and technology as an essential 
element of national life. 

Three plans of organization were offered to the meeting, which 


aims purposes of research; 
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covered the fundamental principles which could be utilized by 
these Government employees. The first plan would have permitted 
the 


organizations, 


new organization to work only through existing scientific 


This is the plan that seientifie and teehnieal gov 


ernment employees in England have adopted and an outline of 


the English plan was read to the meeting. An independent ol 


‘ 


ganization of federal employees doing seientifie and techmieal 


work was also proposed and a third plan, which was_ finally 


adopted by the meeting, provided for the torming of a selentitic 


and teehnieal branch of the Federal Employees’ Union. This was 
upheld principally by Dr. Rosa of the Bureau of Standard He 
pointed out the unfavorable conditions under which scientists 


working for the Government had to solve big problems, ; 


this, the richest nation, can afford the best scientifie services 


present service is fast drifting from efficent channels because of 


the loss of their best personnel. 


His principal reason for recommending the affihation with the 


Federal Employees’ Union at once was beeause of the gon 

organization and the prestige that it had already establishes 
This is an important step forward for the scientifie and tee 

nical (;overnment emplovees beeause it Is contemplated that it 


will lead to important reforms in ¢lassification and 


eompensatior 


It is closely connected with the work that Engineering Couneil 


has aimed to accomplish through its committee on Classiticat 


and Compensation of Engineers, and it is contemplated that 


Couneil will be able to give effective 


] 


clossification t 


eooperatio in the work 


hat must be inaugurated 


Plans for Training of the Commercial Engineer 


HE Commissioner of Edueation has issued a call for a publie 


conterence on business training tor eng 


neers a ngineering 
training for students of business. This conterence, national in 
scope and character fully representative of all interests, will be 
held in Washington, D. C., on June 23 and 24. 

This eonterence has been called on behalf of the Conference 
Committee on Commercial Engineering, whieh is composed 
administrative professors in engineering and commerce fro 


several of the large educational institutions and represent: 


from Engineering Education, 
The America 
Institute of Mining and 
Eleetrieal Engi- 


on Edueational Pre paration tor 


Promotion of 
Civil 
Ame riean 


the Society for the 
the American Society ot 
otf Meehanieal Engi 
Metallurgical Engi 


neers and a Committee ot 


Engineers, sSocietl 
neers, 
Amet wan 
Kittes 1 


The major topics to be 


eers, 


Institute ot 


Foreign Service. discussed are Business 


Training for the Engineer; Engineering Training for Commer 


cial Enterprises: Signifieanee of the War Experience for Engi 


neering Edueation: and Training of the Engineer for Foreig 


Projects. 


Plans for Railroad Control 


ANY interesting plans covering the owaership, operation 
M3 control of railroads have been shown in Washingtor 
It is always interesting to the engineer to note the position ot the 
various organizations directly connected with ‘his work, becaus 
all branches of the profession are intimately related to the viciss 
tudes of the railroads. 

On the one side generally stands labor and on the other sid 
stand all the other interested parties. This is the ease with th 


railroads. The railway executives, railroad security owners, [1 
terstate Commerce Commission, Director General of Railroads and 
numerous individual financiers and railread menu all stand 


private ownership and operation of the railroads because t 
believe that efficient operation can be had in no other way. T 
railways brotherhoods on the other hand stand for Governme: 
ownership and they want the operation of the roads to be b) 
private corporation, run by employees and paying Governme: 
rental out of the receipts of operation. 

Government ownership and operatives’ management of rail 
roads is summed up in what is known as the “ Plumb Plan.” Mr 
Glenn E. Plumb is attorney for the “ Big Four Railroad Brother 
hood” and the ten brotherhoods affiliated with the American Con 
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federation of has just arrived in Washington to care 


Labor. He 
] 


for the interests of this plan. He announced that it is to be in 


corporated in the form of necessary bills for legislative action 


which will te introduced al thre special SeSSI10! ol 


approaci Ing 


Congress 


Mr. Plumb expects the railroad problem to develop 


into a presidential campaign issue and contemplates that the rail 


road ques 


ion will have to be * put up to the people direet.” Mh 
Plumb says, “If these demands (for rate decreases) were il] 
met, any deficiency must be made by wage reduction.” His ow 
words perhaps best ¢ pla ned his reason for coming to the 


national capital 


The brotherhoods’ plan rer the control of the railroads provides 


that there \\ I] be no “* Seere 


tary of Transportation” but ther 


will be continuation of Interstate Commerce Commis 


powers ol 


S1on. The directors shall be elected, one t} ird by non appo ted 


employees, one third by 


President 


appointed officers and employees, ane 


mie third hy the 


‘ 
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Ihe railway executives recommend that a eabinet otheer, to tx 
known as “ Secretary of Transportation,” be appointed They 
av that the Interstate Commerce Commission should be relieved 

the executive and administrative duties, except as 
tion and aecounti o and thev are to act as a quas rd rave 
with re cional COMMISSIONS 

Railway security owners recommend federal regula 
the Interstate Commerce Comn ission, aS at present const ited, 
and coordinating with six regional commissions, who irn will 
coordinate with the state officials 

The present Interstate Commerce Commission want hott 
defined relationship between state a ederal « 
broadening of federal contro] 

The Director General, as is commonlv known. stands fo ‘ 
vear extension of federal contro] with modified privat eratior 


and control thereafter This plan provides tor Government repre 


; 
cirectors., 


NATIONAL RESEARCH COUNCIL 


Dr. George FE. 


Hale Resigns as Chairman and Dr. James R. Angell is Appointed as His Successor. 


New York Office of the Council Opens in the Engineering Societies Building 


MrecHuaANu \! ENGINEER Ni relerence was 
the National Ke 


onal Academy of Sclences on a peace 


N the last number ot 
mack (p. 


search Council of the Nat 


185) to the recent organization of 


d to the its distinguished 


Director of Mt. Wilson Observatory, 


ploneer work whiel 
Hale ° 


coordinating and directing its activities. 


time basis, al eha 
Creore kK. 
ad done 


} 
ait 


he sear h 


made that Dr. George E will 
Hlonorary ¢ National 


Couneil and Dr. James R. Angell, ex-president of the University 


A nouncement has been 


hairman of the 


ereaiter be the 


of Chieago Settlement and member of the American Psychological 


\ssociation, who so eminently served the Nation on th 


‘ com 
mittee of the Adjutant General's office on classification of person- 


el in the Army and as addy member of the committ 


Hale in the 


ha on 


ISOr\ 


edueation and special training, will replace Dr. 


executive direction of the Couneil, 


The chairmen of divisions of the National Research Council 


ave been appointed as follows: 


Division OF PHYSICAL SCIENCES. Chairman, ©. kK. Mendet 


June 30, A. O. 
DIVISION OF ENGINEERING. 


hall; acting chairman until Leuschner 


Chairman, Henry M. Howe; 
H. Clevenger. 

CHEMISTRY AND CHEMICAL TECHNOLOGY. 
June 30, E. W. Washburn; 
1920, W. D. Baneroft; 


vice 
chairman and acting chairman, Galen 
DIVISION O1 Acting 
July 1, 


Julius 


hairman until chairman. 
1919, to June 0, 


Stieglit: 


vice-chairman, 
GEOGRAPHY. Vice-chairman and 
Mathews. 

DIVISION OF BIOLOGY AGRICULTURE. 
j R. Jones, 


DIVISION OF GEOLOGY AND 
eting chairman, E. B. 
AND Chairman, C. E. 
MeClung; vice-chairman, L 


In these divisions there are representatives of the various 
eading societies associated in the particular work covered by the 
visions. In the Engineering Division the societies represented 
re the Mining, Mechanical and Electrical, Illuminating 
nd Automotive Engineers, the Society for Testing Materials and 


Society ot 


Civil, 


Vestern Engineers. The representatives from The 
\merican Society of Mechanical Engineers are Arthur M. Greene, 
r., Chairman of the Research Committee of the Society, and Past 
‘residents W. F. M. 
embers of the Engineering Foundation. 

According to a May 16, 1919, the National 


‘esearch Council has announced the following initial appoint- 


Goss and D. S. Jacobus, the two latter being 


note in Science, 
ents to national research fellowships in physies and chemistry: 
In Che Bichowsky, of Washington, D. C., A.B., 
‘h.D., physical chemist at 
Institute of 
conduct 


mistry. F. R. 
the geophysical laboratory of the 
1916; Mr. Bichowsky 
researches at the University of California. 
New York City, A.B., Ph.D., formerly 
the Woleott Gibbs Memorial Labora- 


(Carnegie Washington since 
ins to 
immett K. Carver, of 


sistant to the director of 


tory at Harvard, ¢ aptain, Chemical Warfare Service, U. S. S. A 
W. H. Rodebush, Ph.D., present research chemist for the Unite 
States Industrial Alcohol Company, of Baltimore, M: Mi 
Rodebush will conduet researches at the Univers tv of California 


Heats and Other P: 


lemperatures. 


on a Study of the Specifi 
Substances at Low 

In Physics. Leonard B 
formerly assistant 
ington, 1). ¢ 
will eo 


\. Patterson, of Bristol, 


Loeb, of New York City, B.S.. Ph.D.., 
physicist at the Bureau of Standards, Was! 
Aviation Service, U. S. A.: Mr. Loeb 
duct his researches at the University of Chicas: Robert 
Conn., A.B., Ph.D., formerly instructo 
in physies at Yale University, Major, Field Artillery, U. S. A 
George P. Madiso1 Wis.. A.B... Ph.D... instructor ir 

ematics University of Wisconsin; Mr. 


University and at Blu 


Lieutenant, 


Paine, ol 
engineering mat Paine wil 
Harvard Hill 
Meteorological Observatory. 

Another 


about practical results of 


conduct research work at 


important development doubt will bring 


wie! no 


value to the engineering profession 1s 


affiliation of the Engineering Foundation with t 


National Research Couneil. 


the reeent 
To contribute to the mutual 
office 
Societies Building has been provided by the 
tion to serve as the New York Office of the 
ot the National Research Council, and the 
brought its office to the adjacent room, in addition proffers to th 


ation of the two institutions, space in the Engineering 


Engineering Fi 
Engineering 
Foundation, 
Couneil and its Engineering Division such seeretarial services as 


the Foundation from time to time determine. 


may 
The office of the Engineering Division of the National Resear 


Couneil was opened on June 1, and is now operating u der the 


direction of Galen H. Clevenger, acting chairman of the divisio 
The National proposed that its 
Division, comprising in all not less t 


Researeh Council 


an 25 or more t 


more than 12 shall be 
organized as to 


members, of whom at least 7 and not 


members at large, be so include at least 5 
members of the Engineering Foundation, and, ineluding these 5. 
17 members of the Founder Societies: 


by the 


this proposal was accepted 
Foundation as well caleulated to meet the 
f the Foundation and the Council. It i 
the purpose of the Engineering Foundation to collaborate with 
the National Research Council in the aetivities of its Engineering 


Engineering 
mutual requirements ¢ 


Division and to make such appropriations to aid its specific under 
takings as the Foundation may from time to time determin 
Patents originating in Government service or patents which 
may be turned over to the Government by private inventors who 
are not able to develop their inventions commercially are to be 
administered by the Department of Commerce if the proposed bill 


for this purpose is passed by the next Congress. 











NEWS OF THE ENGINEERING SOCIETIES 


Report of Annual Meetings 
Metal Trades 


Institute of Radio Engineers 


At its meeting otf May 7, held in the Engineering Societies 
Building at New York, the Institute of Radio Engineers presented 
to Mr. Ek. Fk. W. Alexanderson, of the General Electric Company, 
a gold medal in recognition of his achievements in the field ot 
radio communication. The wireless telephone, declared Mr. Alex- 
anderson in his remarks following the presentation of the medal, 
was the result of an attempt to transmit power without wires. 
The possibilities of the wireless telephone having once been con 
ceived, however, experiment and research soon developed it so that 
today it is an aecepted fact. 


American Institute of Electrical Engineers 


At the annual business meeting of The American Institute ot 
Electrical Engineers, held in New York on May 16, the presenta 
tion of the Edison Medal for meritorious achievement in electrical 
science or electrical engineering took place, it being awarded this 
year to Benjamin G. Lamme, of the Westinghouse Electric and 
Manufacturing Company. The presentation was made by Wil- 
liam B. Jackson, Vice-President of the Society. 

The award was made to Mr. Lamme for inventions and develop- 
ments of electrical machinery. During the war he served as a 
member of the Naval Consulting Board, to which he was ap 
pointed on the recommendation of the institute. Mr. Lamme has 
taken out patents for electrical 
appliances, and systems now in general use. 


more than a hundred devices, 

The society recently held its annual election and announcement 
was made of the election of Calvert Townley of New York as 
president and of the reélection of F. L. Hutchinson as secretary 
for the administrative vear, beginning August 1, 1919. Mr. 
Townley is assistant to the president of the Westinghouse Electric 
and Manufacturing Company. He served as an active official of 
the New York, New Haven and Hartford Railroad in connection 
with the electrification of the New York termina] that 
property and is an authority on electrification. 


zone ot 


National Machine Tool Builders’ Association 


The need of continued close attention to production costs and 
their relation to selling prices and the disposal of the machine 
tools which the United States Government has on its hands both 
here and in Europe were the leading topics before the Spring 
meeting of the National Machine Tool Builders’ Association at 
Atlantie City, May 12-13. 

Colonel Hutchinson, director of sales, War 
Department, expressed appreciation for the part which the 
machine-tool industry had played in the war. It was production 
more than man power, the speaker said, that determined the issue 
of the war. He regretted that production had not got an earlier 
start, saying that the small quantity of munitions which the 
United States got to the front before the crucial time arrived 
had number of the The big 
mistake factories 


Guy assistant 


our allies, 
turning 
playgrounds for engineers for about one year. 

The Committee on Safety Codes reported that the 


cost a large lives ot 


made, he asserted, consisted of into 
Sureau of 
Standards at Washington was calling for nation-wide regulation 
of safety provisions, and that two plans had been suggested. 
Under one of these the Bureau of Standards would draw up 
general regulations which were then to be adopted by the states, 
and under the other the work of securing uniformity would be 
undertaken by the American Engineering Standards Committee 
made up of members of the national engineering societies. 


of Electrical Engineers, American Institute of Architects, National 
Association, United States Chamber of Commerce, ete. 


In his address President A. E. Newton foresaw a keen competi 
tion in the near future between manufacturers of machine tools. 
He warned against what he termed the fallacies of an erroneous 
study of cost-accounting systems. He advised that in reducing 
prices it was not sufficient to consult the cost as shown by the 
individual machines, but also to take into account the real cost as 
shown by the annual statement. <A full report of the meeting is 
contained in the Jron Age tor May 15, 1919, from which the for 
going notes were taken. 


American Institute of Architects 


A prominent feature of the 
of the 


Tenn., 


fifty-second annual convention 
American Institute of Architects, held at Nashville, 
April 30, May 1 and 2, discussion of the 
principles set forth in the program of the Post-War Committee 
on Architectural Practice. 


was the 


The debate on the various topics taken 
up was a serious and thoughtful consideration of the elements of 
architectural practice that are now considered of vital significance 
in the reorganization of the 
Bell 
Tennessee, spoke on the Relationship of the Professions. 

In his address on Professional Principles, President Thomas R 
Kimball pointed out the part 


profession. Preliminary to the 


discussion, John Keeble, member of the bar of the state ot 


professionalism should play in 
developing adequate relations between architects, the public and 
the other professions. He condemned the practice, as he termed 
it, among professional men of indulging in tales of diseomfiture 
to and of each other and before audiences inclined to be more 
interested than discerning, and expressed his belief that through 
professionalism as a common factor architects may reach an 
interprofessional understanding based on the common factor ot 
viving skilled service to others. 

N. Max Dunning, chairman of the Post-War Committee, stated 
that in his opinion two important things had been emphasized 
by our war experience: the value and necessity of organization, 


and the proper appreciation of the value and nobility of serviee 


National Foreign Trade Convention 

Necessity for an expanded foreign trade in stabilizing domestic 
conditions was emphasized and the vital factors wherein this coun 
try is at a present disadvantage in overseas commerce were set 
forth by the National Foreign Trade Couneil in summing up the 
deliberations of its sixth convention at Chieago, April 24-26, whicl 
was dedicated to the theme, Foreign Trade Essential to the Ameri 
ean Industry. A forward-looking recommendation was that cor 
gressional consideration be given to suitable plans for developmeg 
aerial navigation, and it was declared that the promotion of air 
ship service to overseas countries demands the establishment o! 
It was suggested that loca 
chambers of commerce entertain the advisability of having publi 


a separate government department. 


aerodromes in all centers which expect to develop large foreig: 
markets in order that prompt delivery of plans and specifications 
blueprints and invoices may be made from seaports to the interior 
Throughout the convention stress was laid upon the fundamenta 
rule that if this country is to have an enlarged export trade 

must also be prepared and should expect to receive a great 


expanded volume of imports. Enduring foreign trade, it w: 


stated, must be reciprocated. 
— _— we 
National Metal Trades Association 
That 86 per cent of the metal-working establishments of t! 
country have a working schedule of 50 or more hours per weel 
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wa brought out at the annual meeting of the National Metal 


Trades Association, held at New York, April 23-24 Less thar 
10 per cent of the members of the association have an S-hou 
basic day, and few have an actual 8-hour working day The 
opinion prevailed that nothing further should be done at this 


time to reduce hours of labor or to take other act affecting 


1On 
the length of the working day while present conditions prevail 
J. W 


ltormatio) 


O'Leary 
ol 


the 


in his presidential address foreshadowed 


a National Peace Labor Board similar to the 


tional War Labor Board during the war. Referring to the activi 
ties ot the National Industrial Conference Board he said that t] 
preside! of 23 national industrial associations meet mont! 
ind diseuss the general problems of industry. Seeretary of Com 
merce \W am C, Redfield urged the members ot the asso 
and business men generally to avail themselves of the resources 
ot the Department ol Commeree, the seientifie organizati oO 
which emplovs 1200 scientists and oeeupies nine build with 
24 acre f floor space 

United States Chamber of Commerce 

stimulation o domestic and foreign trade by federa 

ment speedy term ilion Of river luiprovement projects ready 
vuthorize ind Provision by ( ongress tor a compreher sive svsten 
ot waterways with coordination of the services of wa wavs am 
railwa prompt return of the railroads to their owners and in 
mediate res imptior ot construction activities was rhe or oO 
resolutions adopted by the Chamber of Commerce of the Unite 
states sevent} innual convention at St Louis, Mo Ap 
Sto M; 

While the business men of the country pledged hens ‘ Oo 
vhole-hearted cooperation with the Government, they declared 
hat the nel responsibiirt betore the countrs n the matter o 
read ju ‘ rested with the federal authorities. The suggestion 
Vas mia o consider the revision of all federal laws dealing wit 
business conditions to the end that by proper readjustment of 
heir provisions and of the tunctions of federal agencies, industry 

co re n the United States may clearly know all time 

Ir powers, rights limitations and obligations 


It w notable that Director General of Railroads Walker D 
Hines ar Secretary of Commerce Redfield expressed emselvé 
CCO! th some of the most vital principles advocated by the 
unber Mr. Hines recommended the return of the railroads, 
did Set rv A. B. Cummins, another speaker, while Mr. Red 
ad tavores he abo hment of old-time restrictions on trade and 
keener cooperation of the Government with private industs | 
erprist 
Chaim Mdward N. Hurley of the United States Shipping 
year’ Oo i most hopetul view of the outlook of the Americar 
nalusti He called attention to the exeellent opportunity 
country has now to establish on a solid footing the merchant 
rine which it wants and needs, and felt confident that Congress 
) pas egislation whuiel would he helpful In accor p! shing 
manent and efier \merican merchant marine 


American Gear Manufacturers’ Association 





S dare ition of gears was the predominant question of the 
can Gear Manufacturers’ Association at their annual cor 
on in Cleveland, April 14-16. The standardization eommitte 
rted while their work could not be considered as vet in 
nal r the vestigations wluich the committee has 
rmed would eventually lead to remarkable results in obtair 
better standard for gear users and gear manufacturers. The 
re on o mspectio Was also extensively aqiscussed, ane 
expected that ut or practice would soon be established, 
| r re complaints by users of gears for claims 
ure no wav the tault of the wear manufacturer 
e composition and physical characteristies of steels for gear 
is well as suggestions in heat treating in this connection, 


Cie Steels by 


ven in a paper or 


J. llerber Parker 
ot 


lem 


ooth 


*t1T 


“ars have beer eriticize on aceount pitting or t 


which was found after limited Ser Mr. Parl er met 


Ce, 





ENGINEERING 


tioned several experiences where the 


mdition of pitt ce 
wus corrected by reducing the ur ooth pressure Lhe yllo 
ire of particular interest : 

(1) Misalicr ment ot gears was bheheves oO Mm he eau oO he 
trouble, thus throwing an exeessive load upon on] 1 part « he 
tooth an astly increasing the nit tooth pressure W he the 
ears were properly adjusted an the load proper distr 
pitting disappeared 

Z \ little lower drawing perature ‘ - 
resulted in an increase o ibe ( points l! cleroseope hard 
ness, eliminated pitting Ihe I nerease in hardne 
eent to enable ne vear too 0 nd the ! 00 1 
put upor 

(3) Pitting was eliminated b nereasing the leneth of t} 
face This inerease resulted in decreasir he wi tooth pr ire 
to a sate hrure Properly case-hardened rears whiel } ea 
clerosecope hardness of about 90° wil indoubtedly wit! 
vithout pitting, unit tooth pressures which will give trouble in the 
ase of a tempered steel gear which is about 75 sclerosconpe hari 

Other technical papers presented betore the convention wer 
Worms and Worm Wheels, by G. W. ( arlson. and Proner Sizes 

Materials for Gears for Tractor Construction, bv E. J. Frost 
Air Brake Association 

Results of tests and numerous opinions as to the cause ot 
excessive leakage in the auxiliarv deviees of the ocomotive 
air-brake system and the method that should be used to overcome 

were presented at the twenty sixth annual conve mm ‘ 
Air Brake Association, held at Chicago May i) 5 

Che Committee on Air ¢ Oonsumption ol Locomotive \uxiliary 
Devices entrusted with this investigation performed both standing 

nd running tests The star ding tests were made on locor otives 


roundhouses, and consisted in measuring the 


ised by the auxiliary devices operated while the 


amount OL al 


ocomotives were 
standing. The running tests were made on freight engines work 
ng over the road in service, and consisted of the eor nuous 
easurement of air used by the auxiliary devices pera 
vinle the engine was running A total of 489 individual tests 
vere classified and arranged in the report submitted bv the con 

tee A summary of their principal results is as follows 

Auxiliary devices under average conditions were found to 

ise too much air 

2 Conditions frequently exist where compressor capacity may 
he exceeded by the demands ot the auxiliary devices 


of the data 


be 


3 some 


that 


air-brake 


islon 


the 


justify the conel d 


Syste! 


auxiliary 


Ces should operated separately trom 


Qn the other hand, some of the data show that with proper 

ntenance this conclusion might not be warranted 

+ Under some conditions it would not be satisfactory to conne: 
he auxiliary devices to the air-brake svstem and increase the 
COMpressol CUpPacity accord PSS t} rh " in 
eservoir were protected fre e ¢ SE¢ R ey ' 
requiremet! ) he auxiliary devices 

» Cost-bas ) show that better maintenance wo he 

a) t tole 

6 Standare of perton rr vir hl. 
enkage, should 0b iolistye 

?’ Means should be devise or cheel wT eT 
rmance ol 1uX!1 iryv «ae “te 

The committee did not co der their wo s comp 
soommended + heir data be further inereased bv investiga 
ons oO re il railroads hey concluded by advocating 

e plan of operating the 1X ! cle ces L pres re th e! 

hy earried tn the ur-bdra ste? re . I} 

plan would effect a large savin ! is ly woul 4 
eparate air-supply reservoir with mea rovided for ) 

he redueed pressure 

An American Petroleum Institute has been formed w i 
headquarters in Washington Its function will be to promo 
mutual cooperation bet wee represe itives of the industrv an 
the department i] or ‘ ~ ( ren ations of the (yovernment 


t 


li. 
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CHARLES H. MANNING 


Captain Charles Il Manning, honorary 
for Many years prominent 
it Manchester, N. H.. on 
Baltimore, Md.. on June 9. 


member of the and 
in engineering circles in New England, died 
April 1. Captain Manning born in 


IS44. and received his early education in 


Sor ety 


Wiis 


that city and in Cambridge, Mass.. later entering the Lawrence Scien 
tific School of Harvard University. from which he was graduated in 
ISG2 with the degree of B. 8. 

In February 1868 he was appointed third assistant engineer of the 











CHARLES H. MANNING 


Navy. His knowledge and comprehensive grasp of scientific matters 
brought him to the attention of Chief Engineer Isherwood, who 
signed him to the making of experiments on superheating steam on 
the U. S. S. Adelaide. He served on the Adelaide for two years, when 
he left her to join the sloop-of-war Dacotah. In 1870 Captain Man 
ning was assigned to shore duty as an instructor in the Naval Acad- 
emy. where he remained five years. During this period he assisted in 
organizing a course of instruction for cadet engineers at the Academy, 
and this is considered one of his most valuable achievements. 

Captain Manning served member of the first Advisory 
Board that prescribed the specifications for the so-called ‘“ New Navy.” 
Other members of the Board were Rear-Admiral John Rogers and 
Chief Engineers Benjamin F. Isherwood and Charles H. Loring. 

In 1882 Captain Manning retired from active duty in the Navy and 
was not called into active service again until the Spanish-American 
War, when he was stationed at the Naval Station at Key West as 
chief engineer of the repair of the machinery of warships which gath- 
ered there. He was commissioned chief engineer on the retired list 
in February, 1911. 

In 1883 Captain Manning became associated as chief engineer with 
the Amoskeag Manufacturing Company, Manchester, N. H., the largest 
cotton mills in the world. He had charge of all their power plants 
and saw the steam power plant grow from one with 870 sq. ft. of grate 
surface and burning about 400 tons per week, to one with 5,800 sq. ft. 


as 


also as a 


SNGINEERING 


PHe JouRNAL 


Am Soc. M.E. 
of grate surface and capable of burning some 3.000 tons of fur per week, 
The resourcefulness of Captain Manning is well typified by the fol 
lowing incident: In the fall of 1891 a 3O-ft. flywheel burst, and being 
dissatisfied with the metal put into flywheel rims at the time, he de 
signed a new wooden-rimmed wheel of the same diameter with a face 
of 10S 1-4 in. and a thickness of 12 in. This rim was made up ol 
forty rings of ash, and was doubtless the largest wooden-rim wheel 
in the world. 

In addition to his position with the Amoskeag Compat Captain 
Manning acted as consulting engineer for several other large mills 
Hle was the designer of the well-known Manning boiler and iS “SSO 
ciated with many pioneer power-plant designs, including one of a 
2U0-hp. horizontal water turbine which at the time of its installation 
in ISSO was the largest of its kind 

In 1918 Captain Manning retired from the Amoskeag Company and 


opened othees as a 
As a 
citizen, 


consulting enginee! 
resident ot 


Fo 


Manchester, Captain 
2S vears he 


Manning was a 


was a member of the Board of 


Water Com 


inissioners—most of the time its president, and during his incumbeney 
the system was greatly extended and improved For 1S years he was 
i member of the school board, where his advice was much respected 

Captain Manning became a member of the Society in 1884 and was 
made an honorary member in 1913. From 1893 to 1895 he rved as 
manager and from IS9 to 1S97 as vice-president of the Societ Ile 
was also a member of the Army and Navy Club of New York. the 
American Society of Naval Engineers, the United States Naval In 
stitute, the American Society of Naval Architects and Marine Fy 
gineers, the American Association for the Advancement of Seier 
and the American Association of Cotton Manufacturers 

HARRY H. Cook 

Harry II Cook, hiet engineer ot the Chapn in Valwe Mar lfactu 
ing Co., Indian Orchard, Mass.. died on December 15, 1918 Mr 
Cook was a 1906 graduate of the Massachusetts Institute of Tech 
nology. He was formerly connected with the Coffin Valve Company 
as chief engineer and with the Providence Engineering Works as 
sales engineer. Mr. Cook became a junior member of the Society 


in 1910 and was promoted to full membership in 1918 


JOSEPH FRANZ DIEPENBROCK 


Joseph F. Diepenbrock, who until five months ago was 
ploy of the Arnold Engineering Co. on important work in 


the en 


connection 


with Fort Sheridan, died on April 7. 1919 Mr. Diepenbrock was 
born in Germany on August ZS, 1S74 Ile was educated in Bsse1 
attended the Fachschule at Hagen and was graduated fro the (« 

lege Charlottenburg. 

Ile came to the United States in 1901 and beeame ass ited witl 
the Dickson Manufacturing Co.. Scranton, Da From 1902 to 1910 
he was employed by the Allis-Chalmers Co., when he resigned to a 
cept a position with the Hl. R. Worthington Co He was with th 
Arnold Engineering Company when his health failed and he 
forced to give up active work Mr. Diepenbrock becamy mer 
of the Society in 1912. 

MARSHALL TENBROERCK DAVIDSON 

Marshall ‘IT. Davidson, president of the M. T. Davidson C Brook 
lyn, N. Y., died on April 10, 1919. Mr. Davidson was born on Febru 
ary 17, 1837, in Albany, N. Y. He was graduated from the Albany 


Institute. 
assistant 


Academy and VPolytechni During the Civil War he serv 
in the Navy engineer and later was promoted t 
the position of chief engineer in the Revenue Cutter service 


as second 
where he 
superintended the construction and installation of machinery on v¢ 


sels for this department. At the close of the War Mr. Davidson e 
gaged in the contracting business and later established the compar 
of which he was president for the construction of the Davidson stea 
pumps, pumping engines, condensers, evaporators, et Ile was 
member of the Society of Naval Architects and Marine Engineers, t 
Naval Order of the United States and a life member of the Nav 
League. He became a member of our Society in 1SS6 
JOSEPH ESREY JOHNSON, JR 


Joseph E. Johnson, Jr., consulting engineer and metallurgist, N¢ 
York City, died on April 4, 1919. Mr. Johnson was an 1SSS8 graduat 
of Haverford College, Pa., and received his master’s degree in mecha 
ical engineering from Cornell University in 1892. 

Mr. Johnson was first employed in the drafting room of the Baldw 


Locomotive Works. where he was located for about two years I 
1893 he entered the employ of John E. Sweet of the Straight Line 
Engine Co. He was next connected with the Solvay Process Co. a! 


in 1894 became assistant to the president of the Ames Iron Co., © 
wego, N. Y. In 1895 he became associated with the Longdale | 
Co. as engineer and assistant manager. From 1899 to 1901 he 
with the Carnegie Steel Co. when he again returned to the Longd 


Iron Co.. remaining there until 1906 when he became general manag 
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ol 


Wilton, Va In 
the 


1tune NM 


and 
and the follow 


the Pr Furnace Co., Glen 
was appointed general superintendent of 
of the Republican Lron & Steel Co., 
ng yea bec manager of the 
of the Lake Superior Iron & 
he opened consulting offices in 


Mr 


incess 
furnaces coke oven 
Birmingham, Ala.. 
blast furnace and 
Chemical Co., Ashland 
New York City 

director of the American 


he ime 


Johnson w Institute of 


as i 


and Metallurgical Engineers, member of the American Electrochemica 
Society, the American Lron and Steel Institute, the British Iron and 
Steel Institute, the American Institute of Weights and Measures ane 
the American Society for Testing Materials Ile became menmibe ! 
our Society in TSO6 
WILLIAM ID. KELLEY 

William I) Kelley, genera iperintendent of ete of the ¢ 
olidated Gas Company of New York, died on April 12. 1919) at s 
home in Mount Vernon, N. \ Mr. Well was identified ht 
gas industry in New York City for forty-one vears lk g this 
Isiness cureer as ai” fitte mit developed rare business 
thor and received frequent advancements so that at the t 
death Mr Kelley was considers me of the ost efficient 
gas industry 

Mr. Welle is educate in t pu ho f Ne } ( 
\t he t his death ‘ 1 mer the An in ts \ 

it the Societ ‘ (gus Eengineering of Ne York ¢ 
Nat i Association ¢ Corporation Seche = lle be i 

our Society in 1915 Mr. WKelley took \ ti t 

eedings of th rg t Te y t i este t 
vork 

His funeral was held on Ay I> at Mount Vert N. % 


ittended by many offic 


; ~ teat ¢, ‘ 
uv of New Yorl 
EDWARD BYRON MecKINNEY 
Edward B. McKinney, who unt iis retirement in 1917 wa 
ndent of power of the Ne Orleans R vay & Light Co.. died o1 
Mareh SO, 1919 Mr. MelKinne vas born in New York on Febru 
14, ISod, and was educated in the city schools He served his 
nt ship w i the ID t Iron Works, New York, and afte 
vard sery i ssistar nd late is chief engineer on ocean-going 
t ers Ir ISS!) te ISth> he vis th lignite of the Laouisiar 
] tr Light 4 New Orleans, lates ding similar positions itl 
e St. Cl es St. Railroad Co. and the New Orleans Traction ¢ 
lt 1 bh i} inted to the position of superintendent ¢« woewe 
the Ne a) Ra & Light ¢ M MeWir ‘ ‘ 
~ | Why 
PREDERICK LEO NERLY 


k for the BE. 1. du Pont de nours Co., died on January 5, 110 
nfl nz Mi Nee noon Januar l ISS n St. Det s 
rg. Pa. and was graduates rom the Pennsylvania State ¢ ge 
14 kor five year ‘ us associated with th AllisCha s 
iS superintens t t rection depa el ind in nme ol 
th the sales worl I] so connected f a few years with 
M n Railw & Lighting Co.. as superintendent of the 
ities p t the « nny Ilis work th the du Pont Cor 
y dealt in great part with the mechanical, experimental and deve 
vent work on smokeless powds Mr. Nee hecame a jun 
uber of the Society in 1900 and was pn ml to 1] emberst 
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CHARLES KB. RICHARDS 


Charles Brinckerhof Richards, Higgin professor of 


mechanical e1 


eering in the Sheffield Scientifie School. Yak University, for a 
ter of a century and since 1909 professor emeritus, died at his 
e in New Haven, Conn., on Sunday, April 20, 1919, in his eighty 
th year. Professor Richards was born in Brooklyn on December 
S33, and was educated in private schools in that vicinity 
an article for the Yale Daily News Professor Lockwood Shef 
writes 
In the death of Professor Charles B. Richards. the mechanical] en 
ering profession loses one of its most prominent members Ilis 
life was spent in Hartford, Conn., at a period when engineering 


ges were unknown. Ile was obliged, therefore. to nequire his 


retical education by the power of personal application, of broad 
ling and diligent study-—this all carried on whilk busily engaged 
ractical daily work along manufacturing lines 

Ilis school was the famous Colt’'s Armory where his mechanical 


Z iS was early recognized. \t the age of twenty-seven he opened 


fice in New York as consulting engineer and at once leaped into 


prominence by his invention of the steam-engine indicator, which 


the name of Richards a familiar one wherever steam engines 
used. This instrument was produced at a time when the high 
engine was in its infancy and aided greatly 


in its development. 





Johnson 


chemical plant 
Wis In 1915 


Mining 





l his «el ‘ ent t aena 4 Leg ! 
f Frances i ng eda the La if ] 
ISGL. tl An Institut n ISD, and tl French | , 
IS7TS 
“Wir } t k « t ( \W \l Iti ‘ 
t¢ Colt s t sistial iy) t« le} | t rh ‘ 
| e |} Sy te etl I] t 
! scale testing chine for t ng ti trength 
o n t! n the henting t it} v ing 
consulting engineer fo Z roject ru I 
Capitol at Hlartford and s he ¥ I niversit xz His 
fertile mind was nstantls t | n inventive i{ : 
deeply interested in the miecr n nade s ‘ 
r which he is grants patent 
‘In ISSO Mr. Richards bees superintendent « t S I 
indry and Machine Company in Philadelphia, hie 
CHARLES B. Rrcwarps 
Porter-Allen high-speed engine, marine and other large machiaers 
our years later he was invited to becom: protessor of me nical 


engineering 


entered upon the new work of teaching An inborn 
und research undoubtedly led to this choice lor t 
l’rofesso1 Richards s rved as the head of the mechanica 





at the Sheffield Scientific School of Yale Universi 





il d 
tuste tor study 


yventyv-T ‘ ve 


urs 


engineering 


department, where successive classes wer: inspired | his triendly 
spirit and high ideals. 

‘Tle was engaged in oceasional activities in addition to teacl g. He 
vas an American Commissioner at the Paris Expositi ISSO. and 
edited the report of mechanical appliances As assoc edit he 


was responsible for the technical terms in two editions of W< ters 
New International Dictionary 

“In 1909 at the age of seventy-five Professor Richards retired from 
active work The esteem of his classes was expressed on this ocena 
sion by their presentation to the school of an oil portrait of Professor 
Richards. This portrait now hangs in the faculty room of the Shef 
field Seientifie School. 

“ Professor Richards was a stern dis iplinarian and believed in the 
doctrine of work Yet his friendly interest in the individual student 
ind his enthusiasm for engineering aroused and maintained a helpful 
spirit of coéperation with his classes while his great ability and wide 
experience were recognized and admired.” 

Professor Richards was a member of the Société Industrielle de 
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Mulhouse, Alsace, the Society of Naval Architects and Marine En- 
gineers, the Connecticut Academy of and a Fellow of the 
American Academy of Arts and Sciences. He was a charter member 


Sciences, 


of our Society, being present at the organization meeting on April 
7. ISSO 
DAVID BRAINERD OVIATT 
David I. Oviatt, assistant engineer, Board of Water Supply, New 


York City, died on February 12, 1919. Mr. Oviatt was born in Salem, 
N. Y., on May 20, 1858. He was graduated from Cornell University 
in ISS7 with the degree of M. E. He was at one time connected with 
the American Bridge Co., Trenton, N. J., and with the New York 
Rapid Transit Railroad Co. For several years he held the 
position of steel inspector for the New York & Long Island Railroad 
€o. Mr. Oviatt was appointed to the Board of Water Supply in 
1908, He became a member of the Society in 181, 


also 


CARL A. STROM 


Carl A. 
motive Co., at 


Strom, manager of the Cooke Works of the American Loco 
Paterson, N. J.. died in New York, on Mareh 26, 1919 
Mr. Strom was born on August 22, 1868, in Motala, Sweden, and was 
graduated from the Royal Polytechnic Institute, Stockholm. Sweden. 
in 1SS89. Ile was formerly connected with the Chicago, Omaha and 
Southwestern Railroad and the Illinois Central. He was also chief 
mechanical engineer with the Isthmian Canal Commission on the con- 
struction of the Panama Canal. Mr. Strom became a member of the 
Society in 100), 





PERSONALS 


In these columns are inserted items concerning members of the No 
ciety and their professional activities. Members are always interested 
in the doings of their fellow-members, and the Society welcomes notes 
from members and concerning members for insertion in this section. 
All communications of personal notes should be addressed to the Secre 
tary, and items should be received by June 15 in order to appear in 
the July issue. 

CHANGES OF POSITION 

R. L. THOMSEN hag become associated with the Terry Steam Tur 
bine Company, Hartford, Conn., in the capacity of manager 
Mr. Thomsen was previously connected with the Griscom-Russell 
Company, New York, as manager of the marine department. 


sales 


ARTHUR C. LINDHOLM, formerly affiliated with the Colt’s Patent 
Fire Arms Company, Hartford, Conn., as mechanical engineer, has 
assumed the position of general manager of the Franklin Machine 
and Tool Company, Springfield, Mass. 


RAYMOND A. COLE has become connected with the engineering de 
partment of the Norton Grinding Company, Worcester, Mass. He 
was, until recently, engineer in the machine gun department of the 
Colt’s Patent Fire Arms Company, Hartford, Conn. 


L. W. HELMREICH, formerly engineer, Electricity, Gas, Heat 
Water Department of the Public Commission of 
Jefferson City, Mo., has accepted the position of chief engineer of the 
Corporation Commission of the State of Arkansas. 


and 


Service Missouri, 


as scheduling en 
and H. 
planning engineer 


LESTER Ls. PATERSON has resigned his position 
gineer and shop accountant, Readville Shops, N. Y., N. H. 
R. R. Company, and has accepted the position of 
of The Carrie Gyroscopic Corporation, New York. 


W. EF. RocKWELL, vice-president in charge of engineering and manu 
facturing with the Torbensen Axle Company, Cleveland, Ohio, has 
resigned, effective May 1, to become general manager of The FE. B. 
Hayes Machinery Corporation at Oshkosh, Wis. 


Kpwarp P’. WARNER, formerly aero engineer, Bureau of Aircraft 
Production, U.S.A., Massachusetts Institute of Technology, Cam 
bridge, Mass., is now employed as chief physicist by the National 
Advisory Committee for Aeronautics, Research Laboratory, Langley 
Field, Hampton, Va. 


Henry B. 
Princeton 
professor ol 


Kast 


Dirks, formerly assistant professor of civil engineering, 
University, Princeton, N. J., 
mechanical engineering, Michigan 
Mich. 


College, 


Agricultural 
Lansing, 


AbOLF AEBERLI has severed his connection with the Canadian Allis- 


Canada, and has 
Commission of 


Ltd., Toronto, 
| ly dro Klectrie 


Ont., 
Powel! 


Company, 
with the 
Toronto, Canada. 


Chalmers 


associated Ontario. 


ENGINEERING 


has accepted the position of 


become 


THe JourRNAL 
Am. Soc. M.E. 


ARTHUR F. Worpben, until recently with the 
Iingineering Company, Jacksonville, Tenn., in the 
protection engineer, has entered the service of the 
Telegraph Company, New York, as plant engineet 


Dulont 
capacity of fire 
American District 


connected 


J. G. BERGER has become associated with L. K. Comstock and Com 
pany, which has recently established a Newark office under the diree 
tion of Mr. This office will engage in the complete 
industrial and power equipments, as well as construction service, Mr. 
terger was formerly connected with the William Gordon Corporation 
Philadelphia, Pa., in the chief 


» ° . ‘ 
serger. sale of 


capacity of enginee! 


NORBERT S. ATWELL, formerly in the employ of the Bureau of Air 


eraft Production, New York, has entered the engineering department 
of the United States Ball Bearing Manufacturing Company, Chi 
cago, Ill. 

HAROLD P’RIGOFF, until recently assistant works engineer, Savage 


Arms Corporation, Utica, N. Y., has become associated with the ma 
chinery sales department of the Syracuse Supply Company, Syracuse, 
oe a 

S. L. SIMMERING has resigned his position as research associate it 
the engineering experiment station, University of Illinois, to acces 
position mechanical engineering in the Uni 
versity of Colorado, Boulder, 


pta 
as assistant professor of 
Colo. 


Chan 


connected 


WALTER I. LLALL has accepted the position of plant engineer, 
pion Ignition ‘lint, Mich. He formerly 
with the Remington Arms Union Metallic Cartridge Company, Swan 


Company, wis 


ton, Vt.. in the capacity of works engineer. 
ANNOUNCEMENTS 
Lirut. C. W. Nickerson, U.S.N.R.F., was relieved of all active 
duty on April 19 and is now associated as mechanical engineer with 
the North American Dye Corporation, Mt. Vernon, N. Y., manufac 


turers of Sunset soap dyes. 


GRouT has assumed the 


Biddeford. Me. 


ALVAN IL. 
Saco Lowell Shops, 


duties of plant engineer of the 


26th Engineers Ist 


Manufa 


of sales engineer 


former Yd Lieutenant, 
Service, has returned to the 
New 


York, in the 


HARRY J. ANGELL, 
Army Water Supply 
turing Company, of 


Goulds 


capacity 


JOHN F. VAUGHAN has 
resignation as district 
(New England district) 


resumed his engineering practice Ilis 
manager for the Emergency Fleet Corporation 
was accepted, to take effect May 1 


Dr. WILLIAM TI’. GERHARD was recently asked by the United States 


committe composed of four er 
plumbing work in 


Bridgeport, Conn 


Housing Corporation to serve on a 
gineers, to investigate and list the 
of buildings of the Corporation at 


several groups 


JAMES IL. Myers, Lieutenant Army Ordnance, Engineering Di 
vision. Motor hxjuipment Section, Washington, D. C., has received his 
discharge and is now connected with the Cleveland Graphite Bronz 
Company, Cleveland, Ohio, in the capacity of sales engineer 


CLARENCE BoyLe, JR., secretary of Clarence Bovle, Ine., Chicago, 
Ill., and formerly district sales manager of the Taylor-Wharton Iron 
and Steel Company, is changing his residence from Chicago, where 
the main office of the former company is located, Atlantic Beach 
Fla., to manage the Florida interests of his company. 

A. L. MENZIN, industrial engineer, has moved his office from Phil 
delphia, Pa., to San Francisco, Cal., in which city he was formerly 
located. 


FRANCIS D. AMMEN, for a time identified with the Emergency Fleet 
Corporation, St. Louis, as production assistant, has formed a partnet 
ship with Bruce S. Elliott, for the practice of patent trade-mar! 
and copyright law. They will practice under the firm name of Elliott 
and Ammen, with offices in St. Louis, Mo. 


HeNrY C. MEYER, Jk., William E. S. Strong and Bassett Jone 
announce the formation of the firm of Meyer, Strong and Jones, In 
which will conduct an engineering office for reporting upon and d 
signing power plants and the mechanical and electrical equipment 
buildings and industrial establishments Offices of the firm are at 10 
Park Avenue, New York. 


Lieutenant, Or 
Section, ha 


RONALD K. MACMASTER, who has served as Ist 
nance Department, U.S.R.. Gun Division, Production 
been promoted to the rank of Captain. 


MAx TOLTZ announces the association of Beaver Wade Day, arch 
tect, with the Toltz Engineering Company, the of the compat 
being changed to Toltz, King and Day, Inc., engineers and architect 
In addition to the consulting engineering work previously carried « 
by The Toltz Pngineering Company, the company 
gineers the general field of architecture, specializing upon indust: 
and public buildings. 


Thane 


reorganized 
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ig 


Kk. Rees, of Chi 0, has assumed 
lubrication engineer, 


IIl., the duties of 
Sinclair Refining Company, St. Paul, 


chief division 
Minn. 


HILLARD W 





JARRETT has been released from the service as ensign, 
Naval Aviation, Supervisor of Aireraft Production, and has accepted 
the position of assistant fuel engineer, U. S. Bureau of Mines, Pitts 


burgh, Pa 


LeU 
Division, 


tol ] 


Joun J. SWAN, Personne] 


formerly Branch 
the 
ned 


Indianapolis 


Oper ) 
itic Division 
April 7, to become associated witl 


Ind. 


(renera Stall atter 


Adjutant General's Office, resig 
the Prest-O-Lite Co 


armistice, Classific n 


mpany, 
=. €( LIFFORD 
num ¢ 


has 


the I 
mechanical 


with 


become associated 


ter, N J.. as 


nited State 


MERRILI 


‘ompat 





engineer 


(;FORGE W. ¢ 


RAVENS has left Government service and will estal l 
himself independent as a consulting engineer with headquarters t 


Westfield, N. J ind a branch office in New York City Mr. Cravens 


was automotive engineer in the Maintenance Division of the Motor 
Transport Corps, Weshington, D. C. Upon leaving the Army he was 
granted mission as Major in the Reserve Corps 


WHILFI 


ceived his d 


(; ORG Ordnance Department, U.S.A., has re 


charge 





service and has accepted a position witl 
the Remington Arms Company, Ilion, N. Y., as consulting engineer on 
sporting rifles 
Raven W. EF. YARDLEY, recently Captain in the Ordnance Depart 
nt, in charge of the construction of Inspection Division Vroving 
Grounds du g the war and later in charge of the Buildings and 
Land Section of the Ordnance Department Salvage B d, has 
. gned his Ssiolr nd is become associated with Perkins, I 
I il t hitects 
FRANK IT’. RHAME, ¢ tain Ordnance Department, U.S.A I 
s ed his rele fror ilitary service and has become associa 
with tl I } he er Company f Cincinnati, Ohio, in charge 
h t s depa nt hich is devoted to power-plant 
doer 


ENGINEERING 


Jacos A, TEAcH, Chairman of the Minne t \ S M. I 
1918-1919, has assumed the duties of contra ting gine mee I 1 
and structura epartments the Minneap« St nd M 
(‘ompany, Ne Yor} 

JOHN FRIcK, for many years in charge of t] lesigning é ing 
ind constructing of the aut itl ding hines ust Horn 
and Hardart Baking Compar Ih »} I’a.. has se ‘ . 

ion as Iperinte nt I ‘ grit t } ent 
fo enter into nes himse lesig! of t i 
nachines vitl flice in Vhilad phia, Pa 

Cor. H. M. BYLLESBY, president <« mn. M. B 1 4 
I been elected sident « (} gt rancl f the N ) 
Security League 

Through an error, ARTHUR A. MERRY'S s n with the Pratt and 
Whitney Company, Hartford, Conn., is given in the ne f the 
Year Book is issistant works n nager Mir Merry S ted 

th the company as production manag 


eel 


vers 


Je 


APPOINTMENTS 


WILLIAM I). ENNIS, who |} il | ea on ilita vi 
acting professor of mechanical engineering at Col i Uni 
ty, has been appointes fess n marine engineering tl 

Post-Graduate Department of the United States N Acad 
MIN H. ROMANN, in charge of the export department of J 
tverson and Son, Ne York ~ en a nt the 


present 


Dulor 
nechanic 
nance d 
I) rt 


itive for Franc Li 


IE! ecent ver s rintender bh 
hngi g Company, Nashvi lent! has bee ited 
il perintendent in charge « powe t nd iinte 
s his plant was recent taken over | the Ordnance 

t Lic 





LIBRARY NOTES AND BOOK REVIEWS 


\! 


ROPLANE CONSTRUCTION AND ASSEMBLY. By J. T. King and N. W 
Leslie l’ress the William Hlood Dunwoody Industrial Insti 
tute, Minneapolis. Cloth, 6 x 9 in., 115 pp., 77 illus., 5 pl, $1.50 

[his work is intended as a practical manual tor mechanics 

gaged in constructing and rigging airplanes and as a guide té 


ustructors. 


Airplane assembly, construction 


e theory of flight are discussed. 

DUSTRIAL GOopWILL. By John R. Commons. MeGraw-Hill Boo 
(o., Inc., Ne York, 1919. Cloth, 6 x 8 in., 213 pp., 3 charts, $2 
(he author discusses the present-day problems of labor and 


pital, their relations to each other, and the method of solving 


which have been 


eln S 


practiced or proposed. The content 
Goodwill, The Publhe, Den 
Security, Labor Market, Insurance, 


Shop, Edueation, 


mmodity, Machinery, ocracy, Sol 


rity, Theory and Practice, 
alth, the 


World 


Loyalty, Personalty, De pression, 


AND STEEI (A om \ 


dia.) Including 


’ in ] , 
Ke encyve | ed Indus 
By Hugh I’. Tiemann 


ine Sciences 


tries ar with an Introductio1 
vy Henry Marion Hows Second edition. MeGraw-Hill Bool 
Co., Ine New York, 1919. Flexible cloth, 4 x 7 in., 514 pp., $4 
i vohume ol por ket size the author provides a combinatiol 
ictionary encyclopedia and handbook of the iron and steel 
tries, intended for the metallurgist. The number of terms, 
he text also, have been inereased about one-half, the chiet 
ons being more extended discussions of heat treatment 


sical properties and testing, at.d of metallographic subjects 


MINERAL Depostrs or SoutH AMERICA. By Benjamin L. Mille 
nd Joseph T. Singewald. First edition MeGraw-Hill Book 
(‘o., Ine., New York, 1919 Cloth, G x 9 in., SOS pp., illus., 
ips SD 
account of the economic reolog’y of the eountries of South 


a, based on an extended visit by the authors in 1915, and 








al 


in! 


uuy 


ortlna 


ol the literature. It torms a digest of the available 
tion on the mineral deposits of the continent Selected 
bibliographies are appended to each chapter an i adequate 








index is provided 

MINING Practices. Compiled from the Engineering and Mining 
Journal by the Editorial Staff Me-Graw Hill Book C<¢ Ine 
New York, sole lling agents, 1919. Cloth, ¥Y x 12 i LOD py 
D6 illus.. 11 tables, $1.50 

hese articles have been selected to illustrate the range in 
onditions that must be met in mining operations and to indicate 

n bot a general an speeihe way how mining pra eS al 

develope: 

OFFICE AD ISTRATION By il Schulz bi dition 
se sion. McG k Co., I New York, *919 
( it} >x Sin Oy nT 1 « t. So 

Written to present a thorough discussion ¢ he principles and 
ethods whi inderlie etlicient and economical manageme1 tol 
se by executives and students of business. It embodies the 
iuthors added e.perience and observation and is intended to 
replace his earlhet book, lhe Ame! ean OUOthee. 

Orrick MANAGEMEN’ Its Principles and Practice covering Org za 
t . Arrangs nt, and Operating with Special Consideration of 
tl Kn ining and Payment of Office Worke By 
Lee Ga ond nting The Ronald Press ¢ New 
York, 1910 Ilexible leather, 6 x 9 in., 701 pp., 97 illus.. 1 pl 
SG (delive d) 

I") Is book is intended AS al exposition ot the basi pri yles 
office administration in its widest sense, wi adequat« s 
tration by examples of successful practice. 

PHYSICS AND CHEMISTRY OF MINE VENTILATION A Practi Hand 
book for Vocational Schools, and for those qualifying mine 
foreman and ine mspector ertil ites Ls Joseph J \W I 


MECHANICAL 


Second edition. D. Van Nostrand Co., New 
> x Sin., 219 pp., illus., tables, $2. 


York, 1918. Cloth, 


A textbook of theory and practice for students with limited 
This 


revised and a chapter on the sampling and analysis of mine gases 


mathematical knowledge. edition has been thoroughly 


has been added. 


PRINCIPLES OF RADIOTELEGRAPHY. Prepared in the Extension Di 
vision of the University of Wisconsin, by Cyril M. Jansky. First 
edition. McGraw-Hill Book Co., Ine., New York, 1919. (Engi 
neering Education Series.) Cloth, 6 x 9 in., 242 pp., 17% illus., $2. 


A textbook in which the use of 
employed, while an attempt has been made to explain the princi 
ples involved so fully that a reader unable to follow the mathe- 
matical demonstrations may still acquire some understanding of 
the subject. 


mathematical expressions 18 


A considerable part of the book is devoted to a discussion of 
electromagnetic theory and apparatus in order that the student 
may aequire an intelligent idea of the principles of the operation 
of radiotelegraphie apparatus. 

PUNCHES AND DIEs. 


Stanley. 
1919. 


Layout, Construction and Use. By Frank A. 
First edition. MeGraw-Hill Book Co., Inec., New York. 
Cloth, 6 x 9 in., 484 pp., 618 illus., $4. 

This book has been written to provide die-makers, tool-makers, 
and tool draftsmen with certain definite information heretofore 
not available as a whole. Almost ninety per cent of the material, 
the author states, has not been published before. 


QUANTITATIVE ANALYSIS. By Edward G. Mahin. 
MeGraw-Hill Book Co., Inc., 1919. 
illus., tables, $3.50. 


Second edition. 
Cloth, 5 x 8 in., 605 pp., 122 


The author has endeavored to produce a volume that would 
occupy a position between the complete reference work and the 


SNGINEERING 


THe JouRNAI 
Am. Soc.M.E. 


hare outline of laboratory exercises. It covers the material that 
he wishes to take up in lus college courses and at the same time 
presents a theoretical and practical discussion of the subject. In 
addition to the presentation of the general subject, a section on 
the analysis of industrial products and raw materials is included. 
This edition has been carefully revised and partly rewritten, and 
new material has been added. 


SEWAGE DISPOSAL. By Leonard P. Kinnicutt, C. Ek. A 
RK. Winthrop Pratt. Second edition, rewritten. 
Sons, Inc., New York, 1919. Cloth, 6 x © in. 547 
136 tables, $4 


Winslow, and 
John Wiley & 
pp.. 141 illus., 


This volume offers a general survey of the problem from the 
Various viewpoints of the chemist, the sanitary biologist and thi 
engineer, with particular reference to the conditions ot American 
practice. 


The aim has been to discuss rather fully the funda 


mental principles of chemistry and bacteriology which are i 
volved and to include the more important aspects of the enginee: 
ing works designed to carry them into operation. This edition 


has been completely rewritten so as to bring in new 


data and 
recent viewpoints on all the topics treated. Several chapters have 


been much enlarged and several new ones have been added. 


STRUCTURAL ENGINEERS’ HANDBOOK. Data for the Design and Con 
struction of Steel Bridges and Buildings. ty Milo S. Ketchum. 
Second edition. MeGraw-Hill Book Co., Ine., 1918S Flexible 
cloth, 6x 9 in., S96 pp., 165 tables, Sh. 


In preparing the new edition of this working manual for engi 
neers, draftsmen and students, the author has added details for 
steel windows and doors, data on cement and gypsum tile roofs, 
solutions for bending mill-building columns and 
stresses in stiff frames, has rewritten and enlarged the chapter on 
steel highway bridges, and has corrected all known errors. 


moments in 


ACCESSIONS TO THE LIBRARY 


ADVANTAGES OF ROPE TRANSMISSION IN TEXTILE 
PLants. By Frederick S. Greene. Transac 
tions No. 76 of the New England Cotton Manu 
facturers’ Association, Boston, Mass., 190}. 
Gift of Geo. F. Fowler 


N. W. 1. Abbe 

The Hilger 

AERONAUTICAL ENGINEERING AND AIRPLANE DE 
SIGN. By Lieut, Alexander Klemin. Neu 
York, 1918 

AMERICAN STEAM 


THe ALKALI INDUSTRY. By J. R. Partington West Madison 


Industrial Chemistry Series, edited by 8. Ri- 
deal. London, 1919. Purchase. 


AN INTERPRETATION OF THE ENGINE FUEL Situ 
ATION. $y J. E. Pogue. 1919. To be pre- 
sented at annual meeting of the Society of Au 
tomotive Engineers, Feb. 4-6, 1919. Gift 


burgh, Pa. 


ANACONDA RepUcTION WorkKs, THE. Anaconda 
Copper Mining Company, Anaconda, Mont., 
Jan. 1919. Gift of Mr. Benj. B. Thayer of 
the Company. 


Nickels Castings. 


Burt MANUFACTURING 

Oil filters, exhaust 
ANNUAIRE DE LA HOUILLE BLANCHE FRANCAISE 1917. 
By M. Auguste Pawlowski. 2nd year. Paris, 


1918-1919. Gift. DevtTa-STaR ELecrric 


. 7 " Street, Chicago, Ill 
Boston TRANSIT COMMISSION, 15th Annual Re 


port for the year ending June 30, 109. Gift 
of Geo. F. Fowler. Sulletin No. 302 

CHLORINE CONTROL APPARATUS. 
nan Co., Ine, 
pany. 


Wallace & Tier 
lean 4 A « “t : 
New York, 1919. Gift of com Bus Supports. 


COMPTES-RENDUS DE 
Vol. 4, no. 3. 


LATHENEE 
Gift of Wm. Beer. 


THE 
Wayne, Ind No. 7 


LOUISIANAIS. 


COMUNICACOES DA COMISSAO DO SERVICO GEOL- 
OGICO DE PORTUGAL, Tom. XII., 1917. 


Lisboa. 
Gift. 


THE ESTERLINE 
Dp BEERS CONSOLIDATED MINES, Lrp. 30th An- 
nual Report for year ending June 30, 1918. 
Kimberley, So. Africa. Gift of Company. log No. 4 
‘ Locomotives. 
r ¢ ‘ 
By A Bag Catalog 4. 
on Locomotives. 


DYEING WITH COAL TAR DYESTUFFs. 
Whittaker. Industrial 


Chemistry 
edited by S. Rideal. 


London, 1919. 


SUGGESTED COLLEGE COURSE ON THE HUMAN SIDE 
OF ENGINEERING. By Industrial Service Move 


bolts (A Bi-M y 
ment, New York. age seemed 


Feb. 1919. 


TRADE CATALOGS 
ADAM HILGER, LTD., 75A Camden Road, London, 
Refractometers, 
1, 1918 
Wavelength 
Stant deviation type) 
The nutting photometer 


jacketed prisms, Oct 


CONVEYOR 
Street, 
Methods of Ash Disposal 


ARMSTRONG CoRK & INSULATION COMPANY, Pitts ‘orm 4131. 
A Few Service Records form 4042. 


THE BayONE CASTING COMPANY, J 
Monel Metal, for Superheated Steam. 1917 


COMPANY, 
heads and 


COMPANY, 
Bulletin No. 34 
Tension Outdoor Universal 
jar and Wiring Supports. Jan. 1919 
Three-Phase Low Tension ~— 
Equipment. Jan. 1919. = = 
Addenda Bulletin No. 
Jan. 


S1A Unit Type 
1919. 


DEISTER-CONCENTRATOR 

Deister-Overstrom Diag- 

onal Deck Coal Washing Table. 

COMPANY, 
The Esterline Graphic. 

THE J. D. Fate Company, Plymouth, Ohio 


Bulletin 


Bulletin H. 


FLANNERY Bo.t CoMPANy, Pittsburgh, Pa. 
Digest) vol. 6, no. 5. 


INGERSOLL-RaAND COMPANY, 11 Bro 

York. Equipment for Sugar Factory 

finery Service 

Form No. 9010 March 1918 rhe “Sar 
geant”’ Ticket Cancelling Box 

Form 9026 June 1918 High Speed-Pist 
Valve Steam Engine Class “ FP" Horizonta 
Center Crank Type 

‘orm No. 9123. January 
Tamping Outfits 

‘orm $137 Straight Lime Dry Vac 
Pumps 
‘orm 4333, 


with water 


Spectrometer (Con 


February, 1919. 


. ena 1919. Imperial Ti 

CORPORATION, S26 

New York Modern 
191%. 
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